for which flow and snowpack records
are available, the difference between ob-
served and predicted flows is considered
to be due to the effects of weather. In this
way, two 23-year ensembles of weather
effects are determined, associated with
the wet-year and dry-year predictors.
Then, when a new prediction is devel-
oped, these multiple realizations of

-weather can be added to it, and the result-

ing ‘spread of salinity represents the
distribution of the weather’s potential
influence on the bay/delta. To demon-
strate, predictions of surface salinity at
Martinez, in Carquinez Strait, have been
developed for 1994 and 1995 (Figure 7).
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Figure 7
UNCLES/PETERSON MODEL PREDICTIONS OF
SALINITY AT MARTINEZ
Top; For 1994 from February 1 conditions.

Middle: For 1994 from April 1 conditions.
Bottom: For 1995 from February 1 conditions
Hindcast salinity from observed flow (solid lines),
redicted salinity (heavy-dashed lines), and
distribution of weather effects (light-dashed lines).
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The upper plot shows the dry-year pre-
diction applied to information available
on February 1, 1994. The predicted
salinity agrees remarkably well with the
hindcast salinity. This results because
1994 was very dry, and by late February,
freshwater flows were already small
enough that tidal mixing had begun to
dominate the dynamics. This highlights
the strength of the UP model as an accu-
rate predictive tool in particularly dry
years, when salinity forecasts tend to
depend strongly on hydrodynamics of
the bay. In the next two plots, the effects
of the weather ensemble have been
re%gaced wihh curves representing the
10" and 90" percentile of the prediction
for clarity. The middle plot in Figure 7
shows the April 1 dry-year prediction
for 1994. One would expect some im-

- provement in the prediction, since most

significant events affecting freshwater
flow occur in winter and spring, but the
April prediction is poorer than Febru-
ary’s. Part of the reason for this is that
1994 was so dry, lowering the relative
significance of the earlier months over
the later ones. The final plot (Figure 7,
bottom) shows the wet-year prediction
for the current wet year. It is, of course,
difficult to gauge the efficacy of the wet-
year predictor in this case, because salin-

ity was zero for most of the year and

changes in predicted inflow would have
little effect. Nonetheless, the dynamical
accuracy of the UP model enables a rea-
sonably accurate prediction of timing of
the year-end rise in salinity.

Summary and Conclusions

The UP model provides a capability to

simulate daily-interannual variability in

salinity throughout San Francisco Bay.
Although the UP model cannot account
for lateral (cross-bay) salinity spatial vari-
ability, initial comparison with observed
daily salinity records at selected stations
between the Golden Gate and the delta

shows that interannual salinity variations
are very well captured over the 23-year
history examined so far. The UP abilities
in the south bay are not thoroughly illus-
trated here, but experiments at USGS in
Menlo Park (D. Peterson and L. Schemel,
personal communication) indicate useful-
ness there also.

The economy of the UP model in terms
of computational requirements and its
physically based baywide character make
it a model forecast tool. The preliminary
efforts shown here are aimed at develop-
ing an extended (few days to several
months) forecasting capability. Because
it is easy to run several predictions of a
given water year case, the approach here
is toward carrying out an ensemble of
forecasts to establish a mean and thelevel
of uncertainty. In the present case, we
have used salinity as our predictand, but
because the model contains fundamental
physical properties (at least in approxi-
mate form), it is conceivable that other
variables can also be predicted (eg, tem-
perature, sediment load, nutrients, etc).

Several improvements are envisioned or
underway. Developments planned for
the UP model include a calibration of
each segment’s horizontal and vertical
mixing coefficients to optimize model
performance. Wind effects on evapora-
tion and surface stress will be included,
allowing the model to be coupled to a
suitable model of the atmosphere. Knowl-
edge of the temperature field would be
useful to those studying the biology of
the bay, so a thermal component will be
added. Variables representing the chem-
istry such as nutrient content will also be
incorporated. The predictive scheme
will be improved by developing a more
sophisticated predictor of delta flow,
along the lines of the extended stream-
flow prediction procedure that combines
historical data with hydrologic model
output (Smith et 2/ 1992).

References

Cheng, R.T., V. Casulli, and J.W. Gartner. 1993. Tidal, residual, intertidal mudflat (TRIM) model

and its applications to San Francisco Bay,

36:235-280.

California. Estuarine, Coastal and Shelf Science

Smith, J.A., G.N. Day, and M.D. Kane. 1992. Nonparametric framework for long-range stream-
flow forecasting. Journal of Water Resonrces Planning and Management 118(1):82-92.

Smith, L.H., and R.T. Cheng. 1987. Tidal and tidally averaged circulation characteristics of Suisun
Bay, California. Water Resources Research 23:143-155.

Undles, R.J., and D.H. Peterson. In press. Modeling the long-term salinity field in San Francisco

Bay. Continental Shelf Research.

Petition to List Spring Chinook |

Spring chinook is one of four races of chinook salmon
inhabiting some of California’s Sacramento Valley streams.
Spring run are found in Butte, Mill and Deer creeks off the

‘Sacramento River mainstem; in the Feather River; in the

Sacramento River itself; and in a few other small tributaries.
Although no spring chinook are presently found in the San
Joaquin system, there was a large run to the upper San Joaquin
drainage before construction of Friant Dam in the 1940s.

Adult spring chinook move through the delta during the
spring toward their natal streams, where they hold in deep,
cool pools before spawning in early fall. Not much is known
about the juvenile outmigration. Some appear to move down-
stream 4s fry, some as smolts, and some as advanced smolts.

Extensive Feather River spring chinook hatchery production,
with subsequent planting and straying to some Central Valley
streams, has confused the issue as to what constitutes a “wild”
spring run. . ‘

On August 30, 1995, Senator Tom Hayden submitted a peti-
tion to the California Fish and Game Commission to list the
spring run of chinook as endangered under the California
Endangered Species Act. Onadvice from staff, the petition was
temporarily withdrawn for reformatting and inclusion of
additional information then resubmitted to the Fish and Game
Commission on October 16.

The next step is for the Fish and Game Commission to publish
a notice of receipt in the California Regulatory Notice Regis-
ter, which starts a Department of Fish and Game 90-day review
period. The commission will then schedule the petition for
hearing at its first available meeting after review is completed.

T appears that the petition could be considered at its meeting
in Redding on March 7 and 8, 1996.

At the meeting, the Fish and Game Commission can:

o Reject the petition.

¢ Conclude that the petition is warranted and make the spring
 run a candidate species. ’

If the Fish and Game Commission finds the petition to be |

warranted, it will solicit public comments during a 45-day
review period and instruct the Department of Fish and Game
to prepare a status review of the spring run. The status review
will include an analysis of the best scientific information and
2 conclusion as to whether or not the petition is warranted.
The review also includes information on critical habitat and
management actions needed to recover the species.

If all goes according to schedule, the Fish and Game Comrnis-
sion will consider final disposition of the petition at its March
1997 meeting. The public will be able to comment at this
meeting and will have access to the status report. If the
commission finds that the petition is warranted, it will publish
anotice of finding and proposed rule-making to list the spring
chinook as threatened or endangered. :

Delta Smelt October Midwater Trawl .

Survey Results -
Leo Winternitz, Department of Water Resources

Results of the October midwater trawl survey indicate a delta
smelt distribution centered around the Suisun Bay area, with
a few fish found in San Pablo Bay and in the Sacramento River
near Cache Slough. Results also indicate a fairly high abun-
dance index for the month. A total of 326 delta smelt were
collected, for an index of 349.6. Combined with the September
index of 126, the 2-month index is 475.6. With November and
December left, the year’s abundance index could be around
600. The relatively high September and October index is
surprising, given that delta smelt were coming off the lowest
adult abundance index on record (1994 adult index of 101.2)
into a very wet year. Wet years such as 1995 along with dry
years such as 1994 have been considered stressor years for the
species. Historically, delta smelt survival is poor in these types
of years. ‘ . s

Not all species appeared to do well this year. Based on the
summer and fall tow-net and midwater indices, striped bass
survival appeared to have been low. Apparently, environ-
mental factors that provided for relatively high delta smelt
survival did not do the same for striped bass. What are these
factors? Why is delta srelt survival up given they came off the

‘Jowest adult abundance index on record into a stressor year?

Results from the midwater trawl survey continue to puzzle
biologists working on the species. We continuously learn
there is much we do not know about delta smelt.

Anybody with ideas, please contact the Resident Fish Prbject
work team at 916/227-7548 or Iwintern@water.ca.gov.
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DELTA SMELT COLLECTED DURING OCTOBER IN THE
. FALL MIDWATER TRAWL
Delta Smelt Collected = 326
October Abundance Index = 349.6

The Department of Fish and Game, the lead agency for the midwater traw,
. develops the delta smelt indices. ,
Personnel from other agencies assist in the data collection.
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