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Statement of critical regional or State water problems:

Management of large river/reservoir sysemsis typicaly very conservetive as aresult of
the broad impact of decisons and failures. Loaiciga and Marino (1986) showed the risk-
averse naure of reservoir operating policiesin Cdifornia s water systems. A sgnificant
cause of thisrisk averson is the uncertainty of future inflows. Since mgor water
management decisons may have along period of influence, operations frequently base
decisons on streamflows that are less than the average flow in order to provide a safety
factor during operations (see Loaicigaand Marino, 1986). As a consequence, reservoir
operating decisions may be far from optimd, (that could arise if perfect forecasts were
available), and result in spillages that do not contribute to project objectives. This
proposa focuses on developing a decision support system (DSS) to assst decision
makers improve reservoir and river basin management by taking into account varying
climate conditions.

The DDS will include components to produce forecasts and andyze the impact of an
operation policy under different sets of forecasts either by smulation and/or by
developing an optima operation policy. The forecasting models will predict flows one
year into the future from the time when decisons are made. A critical issuein water
management in the western US is the influence of the El Nino- Southern Oscillation
(ENSO). Theinterannud and intraannud hydrodimatic variability resulting from the
ENSO have been documented to varying degrees in different western states (Redmond



and Koch, 1987; Loaiciga et d., 1993). It has been shown to have a particularly profound
impact on the northwestern United States. Preliminary andlysis of data from Arizonaand
Cdifornia aso shows that sgnificant variations occur during years when ENSO impacts
the loca climate (Loaicigaet d., 1993). Thus, the forecasting tools developed by this
project ENSO' s influence on complex water management decison and maintain

predictive skill for one-year forecasts resolved on amonthly time step.

Statement of results and benefits;

This project has scientific and practica benefits. From a scientific perspective,
new methodologies will be developed to make streamflow, precipitation, and
snow water equivaent (SWE) forecasts on a monthly time step for at least ayear
into the future. Most previous work has relied onseasonal forecasts and
traditionally has not taken into account ENSO. Two hydroclimatic forecasting
approaches will be developed and compared based on their forecasting sill. These
methods will provide ingght into the key factors that affect their accuracy. The
hydrodimatic effect of ENSO in different regionsin the western US and its effect
on forecasts will aso be identified.

The practical benefits are rdated to improving river basin management decisons.
Firg, the DDSwill dlow reservoir-system operators to easily andyze the impact
of decisions under a spectrum of forecasted streamflow scenarios. In addition,
optimization toolswill be included in the DSS to determine optima release
policies for a deterministic or stochadtic forecast. Thus, reservoir-policies, aswell
astherisk of achieving that gain. Furthermore, benefits for that accrue from
reduced forecasting uncertainty will be examined. An anaysis will be carried out
to quantify reservoir operation aided by forecasts and the gainsin system benefits
to determine the utility of better forecasts. The impact of improved forecasts may
vary depending upon anumber of factors that include geographic location, the
complexity of reservoir systems (Szes and capacities), and the length of the
planning horizon. The tradeoff anaysis will be tested with reservoir sysemsin
Arizona, Cdiforniaand ldaho. For each reservoir system, a series of comparisons
will be made. These comparisons include: (i) determination of the impacts on
considering ENSO forecasts on operating policies-and; (ii) congderation of
snowpack conditions in streamflow forecasts. Those forecasts will be based on
different methods to estimate monthly streamflow/precipitation, snow water
equivaents SWE, and the timing the forecasts. Each of these comparisons will
provide useful information regarding how policies should be atered to react to
potentid changesin dimatic conditions. This research will benefit system
managersin ther planning processes. To insure that this information reaches this
audience, the research team will work with system operators for the three cited
reservoir systemsto provide input and feedback to the research team during the
project. Two reservoir managers have expressed their interest in the research
results and potentia applicability to their-systems.






