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Figure 3.5 Recharge zones for the calibrated Stevens Point, Whiting, and Plover model
(inches/year) .
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Figure 3.6A Changes in recharge (inches) from 10 inches/year for calibration of the Stevens
Point, Whiting, and Plover model.
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Figure 3.6B Changes in recharge (percent) from 10 inches/year for calibration of the Stevens
Point, Whiting, and Plover model.
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Figure 3.7 Adjustments to bedrock elevation (feet) for calibration of the Stevens Point,
Whiting, and Plover model.
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Figure 3.8 Water table contours (feet MSL) for the calibrated Stevens Point, Whiting, and
Plover model and the composite target.
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Table 3.1. Residuals (feet) for the calibrated SWP model.

Number of Targets
Minimum Residual
Maximum Residual
Residual Std Deviation
Mean Residual
Mean Absolute Residual
Root Mean Square (RMS)

Poipt Tar~ets
298

-11.75
18.56
4.54

-0.02
3.41 (2.8%)
4.54 (3.7%)

Active Cell Ta[~ets

6795
-10.76
12.02
1.97

-0.20
1.54 (1.3%)
1.98 (1.6%)

(%)=percent of total change in head across model

Higher residuals for thepoint targets are probably due to error from the target point locations

within the model cells not coinciding with the cell node where the model head is calculated, and the

transient nature of the point measurements spread over several years. The active cell targets were

interpolated for the model node locations and represent transient data that was averaged and smoothed

to generalize the measured head distribution over the period of record.

Table 3.2 is a summary of the calibration level achieved for the active cell target set. Ninety

five percent of the active cells were within ± 4 feet of the measured values. Less than 0.3% were

more than ± 8 feet. Figure 3.9 is a contour map of the residuals, and Figure 3.10 is a plot of the

measured heads versus the model derived heads. The largest residuals are in areas where the head

changes rapidly, especially relative to cell size. The largest residuals are localized in three areas, in

the north central area where the Plover River gradient drops rapidly below Jordan Dam, in the

southwest where there is a steep gradient below the Springville Pond and McDill Pond dams to the

Wisconsin River, and along the Wisconsin River Flowage. Errors in tIlese'areas should not impact the

flow analysis for the municipal wellfields. Future generations of the model would benefit from smaller

cell sizes in these areas.

Table 3.2. Calibration levels for active cells in the SWP model.

±2 ft ±4 ft ±6 ft ±8 ft ± 10 ft ± 12 ft ± 14 ft

Number of Cells
Percent of Cells

4922 1569 259
72.4% 23.1% 3.8%

28
0.4%

14
0.2%

2 1
0.03% 0.01%
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Figure 3.9 Head residuals (measured heads-simulated heads in feet) for the calibrated Stevens
Point, Whiting, and Plover model.
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Figure 3.10 Measured (target) heads versus simulated heads for the calibrated Stevens Point,
Whiting, and Plover model.
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Figures 3.9 and 3.10 also suggests that the residuals are normally distributed. Residuals

should not be all positive or all negative, and should not be spatially biased. For example, residual

statistics may be excellent, but a model that has all positive residuals grouped in one area and negative

in another would not be a good calibration.

As previously noted, model calibration can also be measured in terms of streamflow fluxes.

The average baseflow for the Little Plover River at Hoover Road is 8.6 cfs. The model predicts only

6.8 cfs entering the stream from groundwater. This 21 % discrepancy could result from poor

calibration of recharge or other model parameters in the Little Plover area, or may suggest that the

period of gaging records is not consistent with the target water table. For example, a majority of well

construction and associated water level measurements may relate to droughty periods when stream

flow would be lower.

The Plover River has an estimated net gain of approximately 34.8 cfs within the SWP model

area. The model predicts 33.4 cfs entering the stream in this reach.

Although the parameter adjustments and final inputs noted above produce a good calibration

and represent our best judgment based on available data, other combinations of parameters could also

be used to calibrate the model. Appendix C contains three alternate calibrations and the effect these

models would have on zone-of-contribution delineations (Chapter 4). Alternate inputs include an

enhancement of the buried bedrock valley as a continuous feature, an alternate hydraulic conductivity

distribution based on adjustments to a single average value, and an alternate treatment of the bedrock

adjustment in the northwest.

SENSITIVITY ANALYSIS

Sensitivity analysis is used to quantify the impact of input parameter variation on the model

results. This analysis helps quantify the uncertainties in the model, identify the parameters that most

strongly influence the model, and provides an indication of the level of confidence that can be placed

in the model results.

The sensitivity analysis for the SWP model included hydraulic conductivity, recharge, bedrock

elevations, and the river/drain conductances. The process involves a systematic variation of the

parameter while noting the impact on predicted heads. Parameter variation is expressed as a %

change from the calibrated model value, and the impact on heads is expressed as the mean of the

absolute value of the differences between the calibrated model heads and the heads calculated with
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parameter variations. The results of the sensitivity analysis for the SWP model is given in Figure

3.11.

The parameters were varied within the ranges experienced during the calibration process.

Within these ranges, the average head changes were generally less than 6 feet, or approximately 5%

or less of the total head change across the modeled area. The exception is the large head change

relative to decreases of more than 50% in hydraulic conductivity. Because hydraulic conductivity

adjustments in this range were related to high bedrock areas and less permeable bedrock residuum,

including these low hydraulic conductivities should not significantly reduce confidence in the model

results.

Future generations of the model would appear to benefit most from improved hydraulic

conductivity data, and better definition of the hydrogeologic conditions in high bedrock areas. While

the model is sensitive to the recharge and bedrock parameters, less model uncertainty appears to be

associated with these parameters within the modeled ranges. The head calculations appear relatively

insensitive to the river and drain conductances, although future modeling efforts targeting river fluxes

will require accurate conductances.

MODEL VERIBCATION

Other combinations of parameters are possible that could produce an equally good match to

field data. Verification is used to test the model calibration by applying it to different sets of stresses

for which head/flow measurements are also available. The model results are then compared to the,
field measurements. A good comparison suggests that the calibrated model reasonably represents the

actual dynamics of the aquifer system, and is reliable for predictive analysis. Unfortunately, there is

insufficient data to verify the calibrated SWP model in this traditional sense. But, based on the

sensitivity analysis and the strength of the calibration using model parameters within the expected

ranges, the model is deemed adequate for regional scale predictive simulations with various point sinks

representing municipal wells.


