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aquifer interaction, two scenarios were compared: with and without
groundwater abstraction. The total river flux versus time was computed
for each scenario (Figs. E and F).
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E: Groundwater flux to the river vs time. F: Cumulative abstraction
rate and groundwater flux to the river vs time for the two scenarios

The model was developed using the FEFLOW 5.4 finite element flow and modelled.
transport code. The hydrogeology is represented by 9 layers bounded by
impermeable bedrock (Figs. B and C). Hydrologic stresses include diffuse
recharge (computed using daily soil moisture balances based on rainfall
and evapotranspiration records, soil type and land use), irrigation return
(deep drainage), stream-aquifer interaction, lateral groundwater
inflow/outflow and groundwater pumping. The hydraulic head
distribution for 1978, obtained from a steady state model, was used as
the initial condition for the transient model which was run from January
1978 to April 2007. The hydraulic conductivity distribution in the model
was assigned on the basis of a 3D geologic model built in EarthVision and
Mathematica using bore logs from the DWE database. Parameter values
used for the model are listed in Table 1.

The procedure in this study aims at describing the physical processes of
this complex aquifer system using:

 a daily soil moisture water balance calculation based on FAO
version of the Penman-Monteith equation;

« spatially variable hydraulic conductivity distribution based on
bore-log data as a result of three-dimensional geological
modelling, giving a better representation of the aquifer geology
than previous simple layered models;

« transient coupling of the aquifer to water levels in the Namoi
River.

The groundwater model has provided a better understanding of the
4 Fluxboundary alluvial aquifer system and its dynamics. In the no groundwater

¢ e \ \ \ Eé Y abstraction scenario, the river is gaining water from the aquifer overall
I’ with variations through time due to climatic effects. In the groundwater

pumping scenario, the river changes from being gaining to losing during
the irrigation season (Fig. E). Less groundwater is discharging into the
Namoi River during the pumping scenario overall (the cumulative flux
from the aquifer to the river is diminished by 20% over the whole period
post 1985) as seen in the cumulative flow curves (Fig. F). Generally, the
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y Ciays model performance is good with the model correctly capturing the
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B shaiegconls | C recovered water levels after the irrigation season, as well as the long-

TR, e me e term trends shown in the measured hydrographs. However, in areas

where the groundwater abstraction-induced drawdown is large (up to 8-

B: conceptual model. C: 3D-layer configuration of the groundwater 10 m) the seasonal dynamic is not captured well by the model.

model.
Value Application Table 1 . A
o= Kyy | Sand = 10°m/s, Clay = & 105/ Layer 1 Parameter Cotton Catchment Communities CRC
Sand = 102m/s, Clay = 10°m/s; Layer 2-9
values used for
Anisotropy 0.1 . Layer 1-9 the B ) ) ) )
Transfer rate In=0.5d1 First 2 layers (related to Cauchy eatrlce G]ambaSt]an]
ou=1d? poundary eondiions) groundwater School of BEES, Faculty of Science
Specific yield Sand =0.1 Layer 1-9 ) .
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