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Colorado River Basin™ by Edund Schulman, =University of Ari-
zona, Laboratory of Tree-Ring Reseaveh,” Bulletin No. 2, October
L1940 and tDendro-Climatie Clianges in Semiarid Ameriea” also
written by Do Schulman i 19900 Pl e 3 of the Colorado River Basin
report gave the tree-ring indices in the Colorado River Basin as
2 whole and for its pli]l( ipal divisions. The record for the Colorado
River Basin above Lee’s Ferry began i the year 1250 and continued
through 1944, This was brought up through 1950 by using the
Colorado River in Lees Ferry hom figure 8 on page 50 of the 1ep<nl
on semiarid America.  On this graph Dr. Schulman compares the
variation in tree-ring grewth with the runott of the Colorado at Lees
Ferry.

FFor many years I have maintaimed a graph showing the accumulated

departure from average of the precipitation for the State of Avizona.
['his has proven to be such an etfective method of showing what was
]mppenuw that I have adapted it to tree-ring growth. I have pre-
pared a graph comparing the average Avizona prec 1p11 ation with the
available tree-ring records in Arizona. These correlated very well
but the Arizona tree -ring records went back only to the year 1600. The
longest record in the Colorado River Basin area was that for the
Colorado Basin above Lee's Ferry which dates back to 1250. This
was graphed in the search for long-term cycles. This illustration 1s
otven in the back of the report which yon have.

Dr. Schulman’s tree-ving graphs indicated the variation from the
average growth rate for the period of record. I converted the ma-
terial to my cumulative graph by measuring the variation from
average with a metrie seale and plottnw these chalwes on my graph
using a seale which gave variations approximately equal to the weather
variations. A copy of this graph is attached to this statement.

On the right hand side of the graph there appears the cumulative
departure from the average flow of the Colorado River at Lee's Ferry
as set. forth in the Arizona v. Californie exhibit No. 201A and as
derived from Arizona exhibits 197 and 77-B. The figures graphed

varied from those in the exhibits named due to the fact I brought the
runofl data through 1961 and used a new average of 15,002 000 acre-
feet per year and the deviations were recomputed.

The graphic record of the cummlative variation from average flow
at Lee's Ferry bears a remarkable resemblance to the tree-ring record
for the area above Lee's Ferry. This close comparison of the two
curves justifies the conclusion that the runoff of the Colorado River
in previous years, back through the year 1250, would have been similar
to the tree-ring records as shown on the graph.

The tree-ring record startz with the record of the areat drought
which drove the Hohokam Indians from this area. This was the
oren rext drought shown by the record. The present drought will be
equal to that if it contintes for another 20 years.

I have indicated the major wet cveles and major droughts on the
araph. My study accented the wet cyeles and T have darkened in the
vears in which the growth was above normal.  One thing that stands
ant is that every major drought was followed by a major \\et(\'clo and
minor droughts seem to he followed by minor w ot cvcles

The per fod from 1622 to 1524 was characterized by minor wet cyeles
and minor droughts, but on the whole during this 200-year period

- pt. 1 (Face p. 152)

24-493 O - 63



CENTRAL ARIZONA PROJECT 153
(here was o gradual inerease i the acenmulated departure from
normal, A mmjor wet eyele began in 1525 and was followed by
minor drought and a minor wet cycle and then by a major drought
which started in 1869 and ended 1 1904, with only one very minor
wet cycle to relieve the distress.  The wet evele which started in 1905
and continuned through 1929 was contemporaneous with most of the
Colorado River flow record that wax available when the Santa Ie
compact was signed in 1922, The drought which started in 1930 anid
s continued to 1963 has countered the effect of the wet ceyele and we
e had below normal runoff during this period.

In my study the start of each major wet cyele was marked on the
oraph. ~ The average number of years separating these periods was
57 with the minimum being 41 and the maximum being 77 vears.
Thus. we note that according to the averages. 1963 would well mark
the beginning of another major wet evele.  If we go to the maximum
time, 1t could be another 20 years and would give us another drought
equal to the one which drove the Tohokam from their homes.

T believe that my graph shows that we will have wet cycles occur-
ring which will give flows in the Colorado River at Lee’s Ferry:
which will approximately equal those which occurred during the wet
cycles 1905-29, inclusive. Although our streamflow record covers
only one wet cycle and one dry cvele it is believed that the average
flow from these two cvcles of 15 million acre-feet per year is a rea-
sonable average for the Colorado River in the future not considering
upstream storage dams and other manmade factors which influence
this flow) The tree-rings indicate that two of the previous weather
cyeles were greater than the wet cvele of record, 1905-29. These
were the wet cycles starting in 1365 and ending in 1396 and the one
starting in 1603 and ending in 16274
average might actually be somewhat tigher than 15 million acre-
feet. ) T ekl

If the year 1963 turns out to be the start of another wet cycle.
we should have about 20 years of somewhat above nverage precipita-
tion and runoff. ﬁ‘his will give time to pursue other means of in-
creasing the runoff to_the Colorado River and saving more of this
water for beneficial use.

Senator HaypeN. Any questions?

Senator Kuveren. That is a most interesting paper,
I listened to you with great interest.

You said in part, quoting from your statement on page 4:

The figures vary from those in the exhibits named due to the fact that 1
bronght the runoff data through 1961 and used a new average of 15.002.000
acre-feet per year, and the deviations were recomputed.

That would be the average in the Colorado River over what period
of time?

My, Turxer. The average in the Colorado River from the start of
the flow record, which was 1896.

Senator Kvonrr. And vou forthrightly suggested that the storage
dums now under construction and those authorized in the upper basiv
would. of course, affect that amount ?

Mr. TURNER. Yes.

Senator Kuerer., Asthey are built.

My, Torxer. 1 did not attempt to estimate any effect.

Mr. Turner.

his would indicate that the




