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Abstract: Nutrition condition of waters is an important and synthetical expression of various nutrients and
the relationship between these nutrients and different kinds of organisms in aquatic ecosystems. Water nu-
trition condition is also one of the most important factors that influence the utilization of water resources.
It is obviously significant for guiding the decision policy on the utilization of water resources to study water
nutrition condition. Aquatic ecosystems are easy to be suffered from the influences of life processes and
natural processes in near-by banks and its adjacent terrestrial areas. Therefore, it is important to, estab-
lish diffusion models of some important nutrients from surface runoff input into aquatic ecosystems, to an-
alyze their influences on the aquatic ecosystems. and to feed back for regulation and control the terrestrial
ecosystems within a catchment. Based on this, the optimal regulation and control on waters and the com-
plex aquatic-terrestrial ecosystem can be realized. The nutrients in flowing waters, which carried by the
runoff, can be diluted and diffused in the waters by physical process. This kind of phenomenon is compli-
cated comparatively, and is usually a two-dimension diffusion. For the convenient in our research, two-di-

mension diffusion was simplified into one-dimension diffusion. The diffusion process of phosphorus (P),

“ ” (96-920-04-12) (39970123)
Purdue .
:2001-02-20; :2001-10-20
(1970~)>, s s o



1 : 69

the chief limited factor of living productivity in freshwater ecosystems and an important index for eutrophi-
cation of aquatic ecosystems is studied in this research.

The studying area is located in Meiziya Village, Yichang Country, Hubei Province. A small catch-
ment, whose area is about 4.5 hm?*, and its adjacent Meiziya reservoir were studied in our research. The
catchment, were covered with barelands, grasslands, vegetable plots, Cupressus forests, and citrus or-
chards. All the runoff from the catchment, was imported into the Meiziya reservoir by a drain, and so
could be considered as point resource pollution to the aquatic ecosystem. Based on measured data of runoff
input during one year in the catchment and the analysis results of the various water samples taken from dif-
ferent locations in the reservoir bay, a preliminary one-dimension A. B. Kkapayuies diffusion model of phos-
phorus was established. Then, the relationship between water quality condition in the reservoir and the
characteristics of land use (vegetation types) corresponding to the small catchment was analyzed according
to the quantitative analysis of the diffusion process of P carried by the runoff in the reservoir.

The results showed that, in raining season, phosphorus input into the reservoir bay was mostly taken
by the surface runoff following rainfalls. Phosphorus contents of the runoff were influenced by the area
proportions of different land utilization (different vegetation types) and their spatial patterns in the catch-
ment. More specifically, water quality in the reservoir was closely related to the condition of its adjacent
terrestrial ecosystem. In the study area. grasslands in the catchment had more positive influence on the
water quality in the reservoir than Cupressus forests, and the influence of bare lands was closed to that of
vegetable plots, and citrus orchards had the largest influence. Quantitative analysis further revealed that
the negative influence of land utilization for citrus orchards on water quality of reservoir was more than
that of bare lands. This indicated that the excessive development in the terrestrial ecosystem for maximal
economic benefit would worsen the reservoir water quality. It confirmed that, only for the economic bene-
fit, developing the lands in the catchment inconsequently would lead to eutrophication in aquatic ecosys-
tem.

Therefore, it is necessary to consider the freshwater ecosystem and terrestrial ecosystem synthetically
as a whole in order to gain the optimal ecological benefit and economic benefit of the complex aquatic-ter-
restrial ecosystem. Thus, the negative effects of developing and utilizing land resources in the watershed
reasonably would be minimized. Although this research is preliminary and tentative, it is significative from
a view of watershed ecosystems (aquatic-terrestrial complex ecosystem) to combine the studies on land uti-
lization, nutrition diffusion in waters, and water quality of the aquatic ecosystem.
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Table 1 Effect of run-off from different land usage on total P content in the reservoir bay
Co Q(m*) Ci(mg/L) Co—C4
Vegetation types (mg/L) Volumes of water Forecast values of C, (mg/L)
Cypress forest 0.031 25.70 0. 026028 0. 004972
Grassland 0. 029 48. 42 0.026193 0. 002807
Citrus orchard 0.071 24.53 0. 032554 0. 038446
Vegetable land 0. 042 26.48 0.027993 0.014007
Bare land 0. 051 92. 81 0.037812 0.013188
Current patterns 0. 041 31.28 0. 028272 0.012728
1 Cy—C, s b 0.012728mg/L .,
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