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This memo outlines IWRRI’s proposed approach for the “Current Practices Scenario.”  This scenario was discussed in ESHMC meetings in September 2006 and January 2007.  This proposal is outlined with careful consideration of the discussions in those meetings.  It is expected, however, that there may not be consensus on all aspects of the proposal.

1) The title of the scenario will be the “Current Practices Scenario.”  Its purpose will be to estimate what would be the effect on spring discharges and river gains and losses, if current practices and average hydrologic conditions were to prevail into the future.

It is acknowledged that current practices may not prevail into the future, and that past average hydrologic conditions may also not prevail.  In this sense, the scenario may be unrealistic.  However, this formulation of the scenario does offer the opportunity to consider the implications of current practices and allocations.  Any combination of recharge and extraction would eventually result in the aquifer reaching an equilibrium water level, with corresponding equilibrium spring discharges and river interactions.  This scenario offers the opportunity to consider whether the equilibrium level implied by current practices and allocations is an acceptable equilibrium, and how different this equilibrium is from current conditions.  In this sense, the scenario may be useful.


2) The scenario will be based on the current conceptual model and water-budget calculation methods of ESPAM 1.1.


3) The scenario will be constructed to represent both an end point and the expected trajectory from the current condition to the end point (for each of 11 reaches).  This means that the model runs will be transient runs and that the presentation of results will include representation of the expected timing of changes.


4) Starting heads for the scenario simulation will be derived from a preliminary model run.  The preliminary run will use the ending heads from model calibration (1 May 2002) and the synthetic extended data set discussed in the January 2007 ESHMC meeting, as described on page 5 of the memo “Summary_CurrentPracDiscussion_ESHMC_20070129.doc.”  This data set uses actual diversion and precipitation data where possible, and extracts data from the model calibration data set for other components of the water budget.


5) The modeled heads from the end of this preliminary run will be compared with observed heads from the most recent available data.  If heads generally agree, the modeled heads will be accepted as starting heads for the scenario model runs.  If there is gross discrepancy with observed heads, the preliminary run will be examined for blunders or faulty assumptions.  The standard for whether heads “generally agree” will be the statistics of observed and modeled heads from the preliminary run, as compared to statistics of observed vs. modeled heads from model calibration.

No further attempt will be made to adjust model inputs to match heads, for two reasons:  

a) It was suggested in the January ESHMC meeting that head differences may be caused by imprecision in both the synthetic data and the model parameters, and that it may not be good practice to only adjust the data.

b) Even if starting heads are absolutely correct, the scenario at best can give only a qualitative sense of the trajectory because the scenario will not incorporate the unknown future conditions that will dominate what actually occurs.  Therefore, there is little justification to expend significant time and resources in refining starting heads.


6) The candidate pool for generating the scenario input data will be model calibration data from model years 1992 through 2001 (May 1992 through April 2002).  No adjustments will be made to data and no synthetic data will be included in the candidate pool.

It was suggested in the January 2007 meeting that damage to infrastructure was repaired quickly in 1997, and that much of the reduced diversions that year were actually due to reduced demand from wet weather rather than infrastructure damage.  Based on this discussion, 1997’s diversions and water use are accepted as representative of the actual hydrologic condition and therefore included in the candidate pool.

Years earlier than 1992 are excluded because earlier years are expected to be less representative of current practices.  The selection of 1992 as a cut-off date is based on the September 2006 ESHMC discussion, where it was suggested that much of the conversion to sprinklers that has occurred on the plain appears to have been completed prior to 1992.


7) Two indices will be used to guide selection of years from the candidate pool.  It appears that two major factors drive the water budget; natural hydrologic conditions, and reservoir storage (with its impact on irrigator behavior and diversion decisions).  An irrigation-season index comprising April – October natural flow at Heise will be used as a proxy for natural hydrologic conditions.  A wintertime index (November – March natural flow at Heise) will be used as a proxy for available storage.

Wintertime natural flow at Heise is proposed instead of more direct indices for storage because natural flow at Heise will be unaffected by administrative or water-use changes that may have affected the storage and carryover conditions that would be associated with a given natural hydrologic condition.  These administrative and water-use changes include changes in rental pool rules and operations, the use of the rental pool for flow augmentation, and any changes in water use that may be associated with operation of new hydropower facilities.

To use the two indices, each year from the candidate pool will be assigned a value for each index.  A given model year will use the corresponding irrigation-season index and the preceding wintertime index (model year 1992 will use the irrigation season index from April 1992 – October 1992 and the wintertime index from November 1991 – March 1992).


8) From the candidate pool, a number of groups of model years will be assembled according to the following criteria:

a) Each group will have an average value of each index as close as possible to 1.0.

b) Where possible, years will be selected in consecutive blocks.

c) Years later in the candidate pool will be selected preferentially, to best incorporate the most recent practices and technology.

d) Where duplicate years must be added to a group (or selected years must be omitted) to balance the indices, an effort will be made to not over-represent extremely wet or extremely dry years.

e) An effort will be made to not over-represent any one year (the series “w,x,y,z” would be preferred to the series “x,x,x,z” even if they had the same average for both indices).

a) By the time of the March 2007 ESHMC meeting, IWRRI will attempt to have constructed a number of possible groups of years by the above criteria.  


9) From the groups of candidate years, the three groups with the best combination of both indices will be selected.  It is unclear which index might be more useful in identifying an “average” condition; consequently, an effort will be made to satisfy both and to compromise neither; having both indices near one would be preferred over having one index almost exactly one and the other significantly different from one.  Similarly, to avoid a bias, a group where one index was a little high and one was a little low would be preferred to a group where both indices were high or both were low.


10) From each of the three “best” groups as described above, an “average” year will be constructed by calculating the mean of the well term for all the years in the group.  These three average years will be considered to be equally valid; each will be considered a different attempt to represent the average stress associated with the hypothetical continuation of continued practices and average hydrologic conditions into the future.  

Three transient model simulations will be made, using each of the three average years.  For each, the single average stress will be applied every year, repeated out into the future.  This corresponds to what has been previously referred to as the “single trace” method, though another name such as the “time-constant recharge” or “smooth curve” method may be more accurate.


11) Two types of variability or uncertainty will be reported under this method.  The first will be the uncertainty associated with different best attempts to create a data set corresponding to “average” conditions; it will be the range in final values for the three runs, for each reach.  The second will be a report of the historical variability that has been observed in the reach gains and spring discharges themselves, for each reach.  


12) The “time-constant recharge” method is proposed over the “multiple traces” method for the following reasons:

a) It helps bound the uncertainty associated with the selection of input data. 

b) It avoids issues associated with human and hydrologic autocorrelation. 

c) It avoids the issues associated with the fact that the candidate pool cannot contain the full variability that would be expected of the future time series.

d) The historical data tend to indicate changing patterns of variability.  Including these in the scenario report will remind the reader of the possibility that hydrologic variability is changing, which synthetic results would not be able to indicate. 
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