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ater and Air Tampmerztus:s Belationsiiip

48.. Comparisons of <he mean deily air cemperztures and water tempera=-
tures. were msde to determine the time lag veiween air and water temperature
changes at Omsha. Changes in the water temperature appear %o g changes
in air temperature by about three days.

ffects of Wind on River Stage.

L9,.  An sttempt was made to determine the effects of wind on river stage
--by comparing the stage shift occurring 3t the time of a discharge mezasuremen
. with the wind veloecity and direciion. Nc correlation was noted using this
method. Tt is planred to compare “he scase recorder chart data with the
wind velocity and direc:ion data to see if a correlaticn exdsts.

IV SUzARY

\n

C. This report presents the data collected during the 1965, 1367, and
1968 study periods. The principal resulss anc tentative conclusicns basad Q
the three years of record are as follows:
a. The wacer surface of the Missouri River 2t Omzho lowvers, with
no reduction in Jischarge, from 1 to 2 feet between the menths of September
and November. The mean daily discharge of the river remains relatively
constant through this pericd due to control imposed by the upstream system
of dams. The =hift in staze appears to be very closely tied with-a steady
decrease in the watar temperature of avous 209F during the period. The
shift appears tc be taking place in that reacih of the river avbove the con-
#luence of the Platie River, and is not confined within the rezch limils of
this. special study. The average crop in stage approaches two- feet, and is
guite consistent throughout the Missouri Qiver Irom Sloux Cl.y to Omana,
a distance of over 100 niles.

b. The three years of record obtsiued on the special.7 mile study
reach of tha Missouri River iidicatz the Jollovirngs:
1. The disczcrge veried between 21,00C and 34,0C0 cfs except
for occasional siorc-duration rises.

2, The averzge velocity of the flow in the reach increased
from L.5 ’ps in August to 5.0 fps in Noverber.

; e Mann;nus resistanss coefficient "n" decreased from 0.020
in August to 0.015 in Jovember. : 55 /c

L, Tae avera ags caannel dirsnsions in the reach do not appear
to be going through any gross 2hanges sucl as 2 g2 eral degradation of the
bed or ercsion of ke banlis. Idnor changes or suaifts ia the locaticns and
arientaticn of bars and sand waves a: given locations witaia the reach may
e oczurring as tae skift tuises place.



5. A downward shift in the water surface does not
necessarily result in a correspondins decrease in "unobstructed or useable"
water depth over the dunes. The 1966 data indicates a tendency for the
average depth over the dunes to increase as the bed becomes smoother, while
the 1967 and 1963 data indicate that the depth over the dunes remains about
constant as the shift occurs. This analysis is based only on the longitud-
inal sounding data obtained along the channel centerline. ;

6. The proportion of the bed completely void of dune forma~
tions increases from near zero in August to near 80 percent in late October
and November. An evaluation of the portion of the bed containing dunes
revesled that in 1966 the dunes gradually increased in length and decreased
in amplitude through the fall period, resultirg in a net reduction in dune
steepness. This analysis suggeists that when the channel bed changes from
dunesy to a flat bed, it is not necessarily a ~radual lengthening and
flattening process, but may alter its effective roughness by changing the
dune steepness, which can be accomplished by changing the dune length, dune
height, or in some cases, both factors.

7. A general ccarsening of the material in suspension is
evident as the smoothening of the bed occurs. A slight coarsening of the
bed material may also be occurring.

8. An increase in the total amoun®’ of material in suspension
also occurs. The largest increase appears to be taking place in the 0.105
to 0.149 mm particle size range.

9. As the bed cmooths out, the slope of the velocity profile
in the.vertical, "I", tends to increase through the fall montns. This
trend, coupled with a general incresse in the amount of material in
. suspension, indicates that less turbulence or mixing of the flow mey be

taking place within the vertical. Computations of the Von Karman k"
value show a wide range of values, taus making it difficult to correlate
the various hydraulic and sediment parameters.

¢. The analysis to date indicates that the observed shift is the
result of a change in overall channel resistance and not the result of a
general lowerinz of the bed profile, or other change in channel dimensions.
This change in resistance is primarily a result of a transformation of the
bed from one composed of dunes and a high degree of turbulence, to one
where the bed is virtually void of dunes. The above phenomena are closely
associated with the observed changes in water temperature, which apparently
serve as the triggering mechanism. Separating the effects of the various
parameters known to influence the resistance to flow in alluvial channels
remains as one of the major objectives of this study.

V. FUTURE SURVFEYS

51. Additioral observations are rlanned during +he- 1969 seascn.
Erphasis will be placed on obtaining additional suspended sediment samples
and corresvonding velocity distribution data at a common location in the
reach. Information on the bed form present a2long the flow streamline
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