MEMORANDUM

To:
ESHMC

Fr:
B. Contor

Date:
29 January 2007

Re:
Summary of 17 January 2007 discussion of "Current Practices Scenario"

__________________________________________________________________________

This memo summarizes the discussion of the "Current Practices Scenario" from the afternoon session of the 17 January 2007 meeting of the ESHMC.  It accompanies the following files which will be made available to the committee by IDWR:

1. Considerations_Series_Update_20070116.ppt

2. Data_Illustrations_20070110.ppt

3. ExtendedDataSeriesTable.ppt

4. Digital photos of white board:  S5031402.jpg through S5031411.jpg (S5031402.jpg and S5031403.jpg appear to be identical).

In this memo, every attempt is made to identify new points raised in the memo.  All other comments in the memo can be assumed to have been discussed on 17 January, though the digital photos do not capture all of the discussion that was held.  Inclusion of a comment in this memo indicates it was the opinion of at least one committee member, but in most cases one cannot assume consensus.

Comments on PowerPoint Presentations

1. The "Considerations_Series" slides assert that the SnoTel data are not available before 1981.  HDR reports that these data are actually available for many years prior to 1981.

2. The "Considerations_Series" slides suggest the appearance of a change in variability in natural flow and PDSI.  HDR confirms finding indication of statistically significant differences in frequency of dry years when comparing early and late natural flow data.

3. This was not discussed in the meeting, but the statistical tests in the "Data_Illustrations" slides were performed using tests of significance of Ordinary Least Squares regressions.  HDR's independent analysis of diversion data used non-parametric tests.  In some cases (non-normal distributions, for instance), non-parametric tests can have more power (more ability to find significance when a relationship does in fact exist) than parametric methods such as OLS (Helsel and Hirsch, Statistical Methods in Water Resources).

4. In the "ExtendedDataSeriesTable" slides, I added a note in red: "May revisit with diversions index."  This doesn't make any sense; to calculate the 2006 diversions index to select proxy data for 2006, we would need 2006 diversions data, and if we had the data we wouldn't need the proxy.

IWRRI Assumptions

The discussion on 17 January and this memo rely on the following assumptions, based on the September meeting of the ESHMC.  Not all of these assumptions were explicitly discussed on 17 January:

1. The title of the scenario will be the "Current Practices Scenario" and the 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.

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

3. The scenario will not address assumptions of possible continued changes in practice.

4. The simulation data set will be created by selecting data from the calibration period.

5. "Errors" are natural and normal imprecisions in data or methods, resulting from limitations in measurement and estimation tools and techniques.

6. "Blunders" or "mistakes" are events of human misjudgement or wrong action.

IWRRI appreciates that some members of the ESHMC may have differing opinions on these points.

Overview of Decision Points

There are a number of decisions that must be taken in order to construct this scenario.  These are illustrated in Figure 1. 

The first decision is whether the scenario should predict only an end point ("eventually, if current practices and average hydrologic conditions prevailed, reach gains would stabilize to X.") or if it should also give some kind of idea of how long it would take for this stabilization to occur (the trajectory to the final condition).

If the trajectory is to be represented adequately, the starting heads for the model simulation need to be approximately correct.  A decision needs to be made whether to try to directly estimate starting heads, or to obtain starting heads using a model run based on end-of-calibration heads and a mixture of actual and synthesized data for the period 1 May 2002 - 31 April 2007.  In either case, there are decisions related to the details of how to perform the simulation or construct the data set.

Whether the trajectory is to be represented or not, decisions have to be made about the pool of candidate data from which the synthetic series will be constructed, about the index series to guide selection, how to use the index to make the selections, and how to present results.  In addition, if the trajectory is to be represented, a decision needs to be made whether to calculate the trajectory as a single trace or or as an envelope of multiple traces.
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Figure 1.  Chart of decisions to be taken.

Detailed Discussion of Decision Points

What is to be reported

The advantages of reporting only an end point are that it would be more technically achievable and defensible, and that it would be more difficult for readers to mistake it for a prediction of future conditions, especially in the short run.  However, a number of committee members strongly voiced the opinion that stakeholders will want to know, and will ask the committee:  "How long would it take to reach this final condition?"

Starting Heads

For the trajectory to be correctly represented, the starting heads must be approximately correct.  One approach could be to try to directly create a starting-head array, and another would be to use a model run to create the starting heads.  The run to create starting heads would itself use a starting-head array based on the ending heads from model calibration, along with an extended data set for the period 1 May 2002 - 31 April 2007 (model years 2002 - 2006).

Direct creation of starting heads.  We discussed two ways this could be accomplished:

1. Kriging or other interpolation of measured heads.

2. Adjustment of modeled heads based on measured data.  

The argument against interpolation of measured heads is that data are sparse enough that the interpolation algorithms would be expected to produce unreasonable results across wide areas of the plain.  

Adjustment of modeled heads could be accomplished by using measured data to create an array of multipliers that would be applied to either the calibration ending-head array, or to the ending-head array of a model run using an extended data set.  Instead of a multiplier array, an additive array could also be used.  The argument advanced against this approach is that an individual well observation could occur within a local cone of depression, due to its own pumping or to nearby conditions.  Using this observation to globally adjust modeled heads  could bias heads over a broad area.  Though we did not discuss it at the meeting, this argument appears to also apply to interpolating observed heads and even to matching heads in model calibration.

Using a model run with extended data to simulate scenario starting heads.  The ending heads of the calibration model run did a reasonable job of simulating measured data (within the limitations of the current version of the model).  Running the model with a reasonable simulated data set could produce approximately correct heads for a starting point for the simulation run.
  Based on the experience of IWRRI with the unfinished Drought Scenario, and independent work by Principia Mathematica and HDR, it appears that this approach can be successful.

Slides "ExtendedDataSeriesTable.ppt" and an earlier memo to the ESHMC ("Current Practices Memo_ExtendRecord_Contor_20070110.doc," sent by e-mail 10 January 2007) illustrate and discuss IWRRI's starting proposal for obtaining scenario starting heads using a model run.  Possible methodology, by water-budget component, is presented below with additional information that was discussed in the ESHMC meeting on 17 January.  Note that all references to years refer to model years (Model year 2002 is 1 May 2002 through 31 April 2003).

1. Snake River and Wood Rivers diversions:  Use electronic data from IDWR through 2005.  Use calibration-period from 1999 as a proxy for 2006.

2. Other diversions:  Use calibration-period data from 2000 as a proxy for each year 2002 through 2005.  Use calibration-period data from 1999 as a proxy for 2006.

3. Return flows:  For those irrigation entities whose returns are represented in ongoing data, use the actual return flow fraction from data.  For missing years in data for any individual entity, use the nearest-year available data.  For entities not represented by data, follow the calibration-period practice of using return-flow fractions from a nearby, similar entity.

4. Precipitation:  Use PRISM data (including provisional data) for as many periods as possible.
  For the balance of model-year 2006, use calibration data from model-year 1999.

5. Evapotranspiration (ET):  IWRRI had proposed using 2000 data to represent 2002-2005, and 1999 data to represent 2006.  Additional possibilities discussed at the meeting were:  a)  Use the revised ET series generated by U of I.  In the meeting, an argument was presented against this option that it is a different series than was used in model calibration.  In review subsequent to the meeting, IWRRI realized that the revised U of I ET series was used in model calibration up through model-year 2000, but also that the series does not extend past year 2000; therefore this option is actually not available.  b) Use ET data from calibration-year 2001, but adjust each year by annual average reference ET (globally, or by weather station).  c)  Consider adjusting crop mix in conjunction with any of the above options.

6. All other components:  Use model-year 2000 to represent 2002 through 2005, and model-year 1999 to represent 2006 (see additional comments in the "Concerns and Discussion" section, regarding tributary valley underflow).

Note that in the morning meeting we discussed options for updating the irrigated lands data set, but in the afternoon we failed to discuss whether the extension of the data set (and the scenario itself) should use the updated irrigated lands data.  We also did not learn how soon these new data may be ready for use; this may not even be a possibility for this scenario.

Adjustment of starting heads.  IWRRI had presented the possibility of adjusting the water budget to match observed heads near the end of the extended period.  At the meeting it was suggested that it might also be useful to also attempt to match reach gains, and to match not only ending values but also hydrographs (for both gains and heads).  

With the expectation that there will be some mismatch in observations, we discussed what action to take if this should occur.  Divergent opinions included:

1. There is likely to be as much error introduced by the conceptual model and parameterization as by the simulated data, and correcting the mismatch by adjusting only the water budget may not be good practice; therefore, simply accept the mis-match and move forward.

2. Consider the typical magnitude of mis-match observed during model calibration when contemplating whether to take action to address a mismatch from the extended-data model run.

3. Scrutinize data sets for mistakes, blunders, or faulty assumptions.

4. Adjust single components or groups of components.

5. Globally adjust the water budget.

Other comments.  

1. We can do some data exploration and experimentation - for instance, look at the change in crop mix for a few counties - before committing to a large data-processing activity.

2. When we assemble a preliminary data set, we can look at it and assess its implications to guide the decision whether to spend more resources on improving some estimate or another.

3. The long-run result will be driven by the synthetic data series for the scenario and not by this extended data set.

4. Getting the starting heads right most influences the estimates in the first few years of the simulation; however, the actual reach gains and spring flows in those same years will be most strongly influenced by the hydrologic conditions and human behavior that will prevail in those years, which are largely unknown today.

We did not discuss at length the implications of comments three and four.  However, it could be argued that they indicate there is not a great deal of utility to be had by spending significant resources in refining the starting heads for the scenario.  Near-term actual future conditions will overwhelm the quantitative result of the near-term trajectory simulations, so that the important results of the "trajectory" trace will be qualitative:  "Will the adjustment from today's condition be positive or negative, large or small, fast or slow?"

Another possibility (not discussed at the meeting, and still not fleshed out within IWRRI) is that some kind of superposition representation might be considered to bypass the obstacle of identifying correct starting heads.

Candidate Data Pool

Implicit in the decision to use a pool of candidate years to generate the synthetic data set is a decision to not synthesize an individual year or years, but to use existing data as proxy for a desired year.  Also implicit is a decision to not mix-and-match components from different years in constructing a synthetic year.  These points may not have been fully discussed at the 17 January meeting.

Based on the September ESHMC meeting, IWRRI proposed that the candidate data pool be model years 1992-1996 and 1998-2001.  Earlier years were excluded because it is likely that they reflect practices that will not return.  Model-year 1997 was excluded because it was felt that damage to infrastructure that occurred that year would make its diversions unrepresentative of hydrologic conditions.  Additional candidate pools were suggested in the 17 January meeting.  These are listed below, with "+" or "-" symbols for positive or negative comments related to each candidate method.  Many but not all of these comments are included in the photo in file "S5031411.jpg."  Note that comments about variability are important for the "Multiple Traces" option discussed below, but less so for the "Single Trace" option. 

1. 1980-2001, with adjustments.  Earlier years in this series would be adjusted to reflect what they would have looked like, had they occurred with current practices.  We briefly discussed that the adjustment would likely entail adjustment of ET, diversions and returns.

+
Larger pool of data (probably more variability)

-
How do we make the adjustments, how do we know they are correct?

-
Pool does not include a severe drought

-
Includes 1997 (not discussed at meeting?)

2. 1980-2006, with adjustments.  This involves including the synthesized years 2002-2006 in the selection pool.

+
Larger pool of data

+
Includes drought

-
Possibility of error introduced by using synthetic data

-
How do we make the adjustments, how do we know they are correct?

-
Includes 1997 (not discussed at meeting?)



-
Includes synthetic data

3. 1992-1996, 1998-2001

+
Recent

-
No adjustment required


-
No extreme drought

-
Smaller pool, limited variability

4. 1992-1996, 1998-2001, adjusted.

+
Recent

-
No extreme drought

-
Smaller pool, limited variability

-
How do we make the adjustments, how do we know they are correct?

5. 1992-1996, 1998-2006

+
Recent

+
Includes drought

-
No adjustment required

-
Smaller pool, limited variability

-
Perception of biased pool
 

-
Includes synthetic data

6. 1992-2006.  This was discussed briefly but not listed on the white board.  See the discussion of "How to Apply the Index" below.

7. The possibility of adjusted versions of number 5 and number 6 was not discussed but could potentially be considered.

At the meeting IWRRI strongly expressed concern over the ability to make adjustments and know that they are made correctly.  This raises a defensibility issue, which was not discussed at the meeting.

IWRRI also spoke against using synthesized years in the candidate pool because of the danger of propagating errors into the final "end point" result and because of possible problems due to correlation between the synthetic years and the earlier years from which they were synthesized.

Selection of Index

In order to use data from the pool of candidate years, some kind of index must be used to identify how a given candidate year would fit into a constructed data set, and to assess whether the constructed data set meets the goal of having an "average" stress over time.  Indices based on the following were discussed:

1. Palmer Drought Severity Index. 

2. Natural flow at Heise (annual sum)

3. Snake River diversions

4. SnoTel sites

5. Reference ET (ETr) or Consumptive Irrigation Requirement (CIR)

6. Partial-year flow at Heise

7. Heise natural flow plus reservoir carryover (essentially the NRCS SWSI index).

Discussion of Indices:

1. Rick Allen suggested that PDSI is no longer in favor with climatologists and its use may affect defensibility of the scenario.

2. IWRRI suggested that the criteria for selection of an index are simplicity and an ability to simultaneously represent natural hydrologic conditions (precipitation, ET, natural flow) and human-influenced conditions (carry-over storage, irrigator response to hydrologic conditions, tempering of irrigator response due to events of recent past years).

3. Presentation "Considerations_Series_Update_20070116.ppt" shows data that suggest poor correlation between diversions and other indices.  However, both diversions and other hydrologic processes are important in determining annual recharge.

4. Based on items two and three, IWRRI suggested the possibility of requiring that the constructed data series be based on the Heise natural flow index, but be required to have both an average Heise natural flow index near 1.0 and an average diversions index near 1.0.

5. Option six and option seven above also arose out of discussion of the desire to reflect both natural hydrologic conditions and irrigator behavior.

Additional discussion not considered on 17 January:


In the follow up memo to the September meeting, IWRRI suggested that recent changes in rental pool rules, flow augmentation practices, and the power plant at Milner may have changed irrigator response to given carryover storage conditions, as well as the expected carryover for a given hydrologic condition.  This may invalidate any index that relies upon storage or use of storage.  This would affect options three, six and seven.  However, the lack of correlation between diversions and other indices suggests that some method to capture expected irrigator behavior is needed.

Multiple Trace vs. Single Trace

If the scenario attempts to describe a trajectory from today's condition to the estimated final condition, a decision needs to be made whether to use a single transient trace of an average condition to describe the trajectory, or to use an envelope of multiple transient traces with cyclical behavior.  This decision is required only if the scenario is to produce a trajectory as well as an endpoint.

If a single trace is used, IWRRI proposes actually using three different best-estimate average stresses to generate a range of response associated with uncertainty in synthesizing the data set, and superimposing upon this a range of expected values associated with natural hydrologic variability, extracted from the historical record.  If the multiple-traces method is used, IWRRI proposes constructing a synthetic data series with cyclical behavior, then running it multiple times with different starting points, to create the traces that define an envelope of possible values.  Another run would need to be made using the average of the data series, to define the mean expected response.  The two options are crudely illustrated in the "Considerations_Series" slides and better illustrated in photo "S5031405.jpg."  These illustrations suggest the modeling procedure and not the presentation of results, which are discussed later in the memo.  Discussion of single vs multiple traces included the following:

1. I suggested that the single-trace option presented less hazard of being misinterpreted as a prediction.  During discussion it became apparent that this was an invalid assertion.

2. In support of the single trace, committee members asserted:

a)  It is easier to explain

b)  It is easier to do

c)  It is not subject to the distribution problems of the candidate pools.


(Note that the distribution problems are most severe with the 


1992-1996, 1998-2001 candidate pool.  This is discussed further


in connection with "How to apply the index" below.)

3. The advantages proposed for the multiple trace were:

a)  It is conceptually appealing and easier to explain

b)  It may be perceived as more scientific

c)  It may be that the variability arising from the synthesized data set is


more representative of expected conditions than the variability of


the historical data, due to recent changes in practices.

4. It was suggested that if serial correlation of data is not important to correctly represent the expected future variability, then the distribution concerns of the multiple trace should not weigh too heavily in the decision.

5. Note that "easy to explain" was proposed as an advantage to both options, by different committee members.

6. It was suggested that we simply do both analyses.

Applying the Index to Construct the Data Series

In the "end point only" case or the "single trace" case, the applied stress is an average stress.  Therefore the only criterion is that the average index of the years selected be approximately 1.0.  IWRRI presented three possibilities which could become the three simulations used to define the uncertainty in input data, for the single-trace option.  These included:

1. Average 1992-1996 (diversions index 0.99, natural-flow index 0.96)

2. Average 1998-2001 (diversions index 1.05, natural-flow index 0.96)

3. Average of 1992-1996, 1998-2001, with 1999 represented twice in the series (diversions index 1.02, natural-flow index 0.99)

There was little discussion of these proposals.

In the "multiple trace" case, the sequence of years in the data set is important, because this helps define the input variability which will drive the output variability represented by the envelope of the traces.  The mean index is still also important.  Preliminary experimentation illustrated in the "Considerations_Series" slides suggests that various options for ordering the candidate years can easily be adjusted to achieve the desired mean index, but that appropriate variability is more difficult to achieve in a synthetic data series.  The limited range of the available data means that the highs and lows of the expected actual series of stress cannot be reproduced.  Using the historical series to order the candidate years produces a time series that appears to match the persistence and cyclical behaviors, but the frequency distribution has a very different appearance from the actual historical data (due to the limited candidate pool).  Because of physical and behavioral autocorrelation, it may be important for the data set to use the candidate years in their "natural order" as much as possible.  The options labeled "synthetic B" and "synthetic C" in the slides do this, but the persistence and cyclical behaviors do not look like the natural series, and again the frequency distribution is suspect.  Important points raised in discussion were:

1. The stochastic series may be perceived more favorably because it uses an objective statistical approach.

2. The stochastic series would not have any identical repeating blocks.

3. The historical synthesis is arguably the most defensible because it is most like the actual observed historic series.

4. By using the historical method to order pairs or triplets of years (with the pairs or triplets in natural order), we may be able to capture advantages of both the historical ordering and the natural order options.

5. We may not have discussed this at the meeting, but the stochastic method could similarly be used to order pairs or triplets of years.

6. It may be that the reduced diversions observed in 1997 were due more to reduced demand from cold rainy weather than to infrastructure damage.

7. Water-year 1997 did occur, and a year like it could occur again.  If it did, the infrastructure damage that occurred would likely also be repeated; therefore using 1997 in the series is valid.  However, 1997 only occurred once; a data series that used it too often would be invalid.  

8. This same argument may be true of the very dry years in the extended data series (which includes synthesized 2002-2006 years).  

9. Perhaps either a historical or statistical series could be constructed so that the very wet and very dry years only appeared with a frequency of something like 1/80 or 1/90.  This could allow either method to better represent the full range of expected variability without over-representing these extreme conditions.

10. Because the proposed approach of the multiple-traces scenario is to re-run the model multiple times, starting with a different water year each time, there is no distortion introduced by the location of the extreme years within the series.

11. The proposed approach of using a run with an average stress to define the expected mean value of the trace and endpoint provides further protection against distortions from the location of extreme years within the series. 

12. The desirable methodology for constructing the data series and the desirable index may be correlated; "If you use index 'A' I prefer selection method 'Z,' but if you use index 'B' I prefer selection method 'Q.'"

Presentation of Results

Photo "S5031407.jp" and the "Considerations_Series" slides illustrate possibilities for presentation of results.  Three things need to be represented:  The final "endpoint" (average expected discharge of a spring reach, or river reach gain/loss), the variability expected about the endpoint, and (if desired) the trajectory to that endpoint.  Various options include:

1. Endpoint and variability:  

Box and whisker plot.  In the case of the "single trace" option, the "box" could represent the uncertainty from different input data sets and the whiskers could represent the natural variability observed in the historical data series.

Prose (narrative) description:

Expected value and exceedence limits (80%/20% or 90%/10%).

Expected value and standard deviation.


2. Trajectory and end point:

Prose description.

Time series graph of mean trace (smooth, monotonic curve with no high-frequency signal).


3. Trajectory, end point and variability:

Prose description.

Time series graph of mean trace with bounding traces of standard deviation or exceedence limits.

Time series graph of multiple cyclical traces with superimposed mean trace.

Time series graph of periodic box and whisker plots.

IWRRI expressed reservations about presenting results as a time series, lest the results be misinterpreted as a prediction.  Other members suggested, however, that a brief prose description such as "within x years, 75% of the adjustment to the final condition is expected" may be unsatisfying to stakeholders, who will want to know more details about the expected trajectory.

Concerns and Discussion

Other items were discussed or points raised that are broader than the individual decision points discussed above.  These include:

1. Will this scenario give a meaningful result?  One objection is that we are proposing to represent continuation of current practices, which is not expected to actually occur.  Another objection is that we have observed a historical trend, which is not proposed to be represented.  Climate change was discussed briefly, which also may have profound effects that will not be represented as part of this scenario.

I offer the following additional observations, which were not discussed at the meeting:

While the scenario as proposed is unrealistic in the sense that we know the simulated conditions are unlikely to occur, it could be useful if it enables us to answer a burning question:  "Are our current allocations and practices severely out of balance, or is the current distress largely the result of drought?"  However, this is risky; if our scenario uses drought years and/or wet years inappropriately (if our average stress is incorrect), we could either be falsely reassured or falsely alarmed.

The alternate proposition (that we construct a scenario that includes representations of continued changes in practices and reductions in recharge) may be more realistic, in the sense that changes will occur, and some of these may be like changes that have occurred historically.  However, it would not be as useful for answering the burning question of the appropriateness of current practices and allocations because impacts of current practices would be confounded by effects of assumed continued changes.  Further, the results would depend heavily on the assumptions used to represent continued change.  Any error or blunder in those assumptions would bias scenario results and stakeholder perceptions of the nature of the problem at hand.


Finally, the driving forces of the future may actually be climate change and endangered species, and we are probably not equipped to do a good job of predicting the necessary input data to run these analyses.


2. Effects of limitations in the underlying model.  The discussions on 17 January included concerns about the following:

a)  The calibration-period water-budget discrepancy that was addressed


by adjusting return flows.

b)  The possibility that the model may not be able to simultaneously match


heads and reach gains in the new hydrologic regime that exits 


at this point in the continued drought.

c)  The representation of tributary underflow in the calibration data set.

d)  The implications of the balancing of the water budget that was performed


for model calibration.

These concerns were not discussed at length in the meeting.  IWRRI believes that the first three concerns are beyond the scope of the scenario and are better addressed in the context of the next round of calibration.  Based on reading of the "white paper" contributions, it appears that the fourth concern arises out of what may have been an inadequate description on the part of IWRRI as to what was actually done in balancing the water budget, and the principles that guided the adjustments.  This also may be best addressed in the context of discussing future calibration of the model.

In addition to these items of discussion, a side-bar request was received for IWRRI to give its views on the implications of various candidate pools.  The following was not presented at the meeting in summary form, though most of the points were discussed.  It is somewhat repetitive of information that appears above:

1. All the candidate pools that require adjustment present serious concerns over the ability to correctly make the adjustments, know if the adjustments are correct, and defend the adjustments.

2. The candidate pools that start after 1992 are limited in extreme conditions, which limits the ability of the multiple-traces method to correctly predict expected variability.

3. The candidate pools that include synthetic data may propagate errors or blunders in those synthetic data, contaminating the final end point.  Using synthetic data only to obtain starting heads, on the other hand, guarantees that errors or blunders in the extended data set will be diluted as the simulation progresses and have no effect on the final end point.

4. Including extreme years in the candidate pool, but limiting their entry into the data set to an approximately natural recurrence frequency, may improve the ability of the multiple-traces method to correctly estimate variability, without over-representing the extreme conditions.


Requested Action

Please review this summary and respond with any of the following that you wish to provide:

1. Corrections to the summary.

2. Additional arguments for or against any of the discussion presented on January 17th.

3. Arguments for or against any of the new discussion in this memo.

4. Indication of preference for any options, and arguments supporting the preference.

5. Indication of any options that are unacceptable, and arguments why.

6. Discussion of favorite combinations, with supporting arguments:  "We should do the multiple trace using the 80-06 candidate pool and historical selection, because...."

7. Where correlations exist between preferences (for instance, between candidate data pools and selection methods), identify the preferred combinations and argue for the correlations that connect them.

8. Suggestions for methods to adjust data.

9. Suggestions for ways to verify and defend the adjustment procedures.

10. Brief summaries of relevant technical work that is directly related:  "I used thus-and-such statistical technique with these parameters to generate a stochastic data series from this candidate pool, and it has the following desirable characteristics...."

11. Guidance in selecting the most useful experiments to try.  With the number of options available at each level of the decision structure, there are literally over 3,000 possible scenarios we could construct.  Obviously we cannot test them all, but there probably are useful comparisons that can and should be made.
�	However, see the "Concerns and Discussion" section near the end of this memo.


�	Figures in the PowerPoint presentations refer to water years.


�	In December 2006, IWRRI obtained data through September 2006.  Principia Mathematica reports that additional months are now available.


�	This shortcoming may not have been fully discussed at the meeting.


�	Though "no adjustment required" was listed as a positive, it was also suggested that at least the earlier years of this series should be adjusted.


�	The sampling method used can overcome bias in the pool, but the perception may remain.  This criticism may also apply to the 1980-2006 pool.





__________________________________________________________________________
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