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Abstract: The paper is engaged in a field test of moisture migration in
vadose zone under the heterogeneous condition in the Weihe( Shaame
i) flood plain. The reason why we have chosen the topic is that the
evolution of a river may exert serious consequential effects on the
groundwater change, the water quality and even the ecological envi-
ronment along the entire river reach. It is for such purposes, we have
dug up some measuring pits as large as 7Tm*x 1mX 2 8 m and taken
them as our study profile. For the convenience of observation, we
have installed a MP- 917 Time Domain Reflectometry(TDR) and a
mercury manometer to observe the potential pressure and the moisture
content in correspondence with the different propeities of lithology and
depth respectively. And, then, we have done a five-day infiliration
test by using our owr made Bauwer Ooze water meter. Though i is
difficult to undersand the infiltration mechanism for its complexity
wih the unsaturated zone being heterogeneous with compacted sand-
wich stiucture, the field test 5 comparatively simple abou the mois-
ture migration in vadose zone under heterogeneiy. In addition, we
have also tested the moisture migration regularity under the heterge-
neous condition and the relationship between the infiltration speed and
water head height by using the above said Ooze water meter. The re-
sults of our study show that, the distribution of moisture content is re-
stricted by the lithology permeability in relation to the vadose zone
medium and aeration zone structure. The vadose zone doesn’ t prove
to be easy to get saturated due to the presence of aquiard blocked
moisture migraton. The infiliration speed, which extends with the
thickness of the layer, may help to show its the relation with the
height of the water head, because the water infikrated as unsaturated
flow above semipervious layer contributes to the formation of the upper
sluggish water volume. And, therefore, in the process of evaluating
the water resources formedy, it is not easy to judge exactly the
recharge of the river water to the groundwater, for it is necessary to
emphasize the role of semipervious layer as the head boundary or the
rain type flowing boundary. Thus, it can be seen that the results of
our field ted can be taken as an exponential support for the problem
of disconnection between the river and the groundwater, thus provid-
ing a scientific basis for the recoverable resource evaluation and sus-
tainable maintenance of the ecological function of the river water and
the surrounding groundwater sources.
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age; floodplain; weihe river
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On the spatial nitrate concentration variations
in the groundwater of the eastern coast of
Laizhou Bay
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Chinese Academy of Sciences, Beijing 100049, China)

Abstract: This study is intended to present the research results of our
analysis of the NO3 conceriration variation in the east coast of
Laizhou Bay by means of classical statistics and geostatigics. The pa-
per has also nvestigated the spatial variations of the NO3 concentra
tion in different spots of the above said area in hoping to evaluate the
situation concerned of the nom-observational areas wih Kriging
method. At the same time, we have also jointly applied the geograph-
ic information system with the sufing software to an analyss of the re-
lationship between the concentrations of nitrate and the land use types
in the area under study. The resuks of our research reveal that: (1)
the average concentration of NO3 in the eastem coast of Laizhou Bay
is 118 51 mg/ L with the coefficient of variation being 0. 8, which can
be regarded as a result of moderate- intensity variation. (2) The theo-
retical variogram model of the groundwater nitrate concentration in the
area is a Gaussian model with its nugget/ sill of 41. 5%, which indt
cates a mediun spatial carrelation. (3) In different types of land
use, the average content concentration of nitrate proves to be differ
ent. The content of nitrate i the farmlands has been found maximal
with a value of 136. 09 mg/L; the variation order was followed by the
urban land, whose average content is 89. 15 mg/L; and the content
with the aquaculture areas proves to be weakest, only 30 32 mg/ L.
Of different land use types, the farmland ( 81. 25%) is found with
excessive conlent rte of nirale conceriration, whereas the rate in ue-
ban land is 76.92%, except for the aquaculture areas. Comparing
the above findings with the specfic circumstances of the sudy area,
we have found that the excessive uses of agricultural fertilizers in the
famlands and large amounts of wastewater emission in the urban areas
are the main causes leading to the high nitrate content in the ground-
water. For example, the nitrate content in the groundwater & found
relatively low in aquaculure areas, because of the less impact of hu-
man activities on the daily life, production and farmming. Thus, it can
be concluded that there exists a very closely relation between the
groundwater nitrate concentration and land use type.
Key words: hydrology; groundwater; nitrate; spatial variability; land
use
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