UNCLASSIFIED

AD NUMBER: AD0357970
CLASSIFICATION CHANGES
TO: Unclassified
FROM: Secret

LIMITATION CHANGES

TO:

Approved for public release; distribution is unlimited.

FROM:

Distribution authorized to U.S. Government agencies and their contractors;
Adminstrative/Operational Use; 6 Jun 1959. Other requests for this
document shall be referred to Director, Defense Atomic Support Agency,
Washington DC, 20301.

AUTHORITY

940824 - (S-FRD TO U/HQ DNA-IMTS -940721);VIA MEMO DTD 21 JUL 1994,
AUTH'TY FRO PUBLIC RELEASE, E/4 TO A/1, CONTAINED IN SAME MEMO.

THIS PAGE IS UNCLASSIFIED



UNCLASSIFIED

e — .
FORMERLY RESTRICTED DATA

| HQ DNA-IMTS -940721

i

THIS PAGE IS UNCLASSIFIED

Y e




(UNCLASSIFIED)

e ATEEIRL DAY TQ IINIOQT ACQATYIE Y.












SECRET

WT- 1308
OPERATION REDWING— PROJECT 1.9b

INDIRECT WATER WAVES FROM LARGE-YIELD BURSTS (U)

W.G. Van Dorn, Project Officer
University of California

Scripps Institution of Oceanography
La Jolla, California

MAY OETAIN COPIES OF THIS REPORT DIRECTLY
FROM DDC. OTHER QUALIFIED USERS SAALL REQUEST THROUGH

Director

a nnorTd eney
FORMERLY RESTRICTED DATA Detense Membc SuwprtC d

Handle as Restricted Data in foreign dis- Washington, De s
semination. Section 144b, Atomic Energy
Act of 1954,
This material contains information affect- , - rIn
ing the national defense of the United States - : 0. 10
within the meaning of the espionage lavs, ~ow
Title 18, US.C., Secs. T0J and TH4, the
iransmission or revelation of which in any
e i T DDC CONTROL

NO®1106

SECRET





















reached upon studying the microbarographic records obtained by Projects 1.2a and 17.1 auring
Castle. Numerical integration of these records to obtain net impalse at the sea surface as a
function of range revealed that the sea-surface air-pressure pattern is very complex, but sys-
tematic in that the net impulse was greater beyond 200 miles range than at 30 miies.

These results were not considered to be quantitatively significant, because the net irtegrated
impulse is the difference of two already small variables and the response characteristics of the
instruments were such as to allow long-duration signals to leak off in an unpredictable manner
In an effort to improve the resolution, microbarographs were borrowed from Sandia Corporation
and operated during Operation Redwing at Wake and Johnston islands for all megaton-range iests
of the series. Special bleed orifices having calibrated time-constants were installed, and cvery
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Figure 1 Schematic diagram of typical long-period-wave recorder installation.

effort was taken to minimize recording and reading errors. Despite these precautions, the rec-
ords have proven to be of little value, since all other evidence indicates that the water waves
are locally generated.

INSTRUMENTATION
Period-Wave Recorder. For Operation Redwing, a new long-period-wave recor '»r
was ten times as sensitive as those employed for Ivy and Castie and capable o1 resolv-

ing waves less than | mm high. These instruments were installed in Sifo (Ailinginae Atoll),
Eniwetok, Wake, and Johneon islands. Although originally proposed, Guam was not occupied,
since it is part of a large archipelago and the results would not be truly indicative of deep-water
conditions.

The long-period-wave recorders used during Redwing were developed and fabricated at (he
Scripps Institution of Oceanography, as were their predecessors for Ivy and Castle (Reference
1). A schematic drawing of a typical installation is shown in Figure 1. The unit consists of a
bandpass hydraulic filter mounted on a vertical standnipe in a protected location and connected
hydraulically to the sea by an arbitrary length of standard, ',-inch, plastic garden hose, and to
the shore recording station by a four-conductor electric cable.

The hydraulic filter is comprised of two fluid capacities and two capillary restrictions,
which limit the flow of fluid into the capacities. The function of the {ilter is to discriminate
against pressure signals, transmitted to it by the hose, which have periodic fluctuations either
of higher or lower {reguency than that to which the {iiter is tuned. The ircquency-versus-wave-
amplitude response of the present filter is shown in Figure 2. A description of an early model
recorder and its basic theory of operation are discussed in Reference 2. For Operation Redwing,
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divers (S10); (2) explosives training in use oi shaped charges (ATB, North Island); (3) theory and
operation of microbarographs (Sandia Corporation, Albuquerque); (4) operation and maintenance
of KLM-7 code decriptor (USACS, Honolulu); (5) installation, operation and maintenance of LP
wave recorder (SIO); and (6) operation of Benioff seismometers (SIO)— seismograph stations
mwummmmuwuammnrmnmmxmm
at the request of the Geophysics Branch at ONR.

Upon arrival at each island, the crew selected a station site that was a compromise between
favorable exposure to wave signals from Bikini, availability of deep water close to the barrier
reef, electric power, and accers for easy maintenance. A hole having dimensions at least 3
cutumns:uummlaummumndmw-mmu-a. pen-
tolite shaped charges. A 2-inch-diameter galvanized pipe about 10 feet long was then mounted
mhmmmmuumnmmammwwm‘mnﬂvy
scrap-length of structural steel laid horizontally across the hole. I'he ends of the steel beam
were, in turn, secured to the reef by steel spikes and concrete. Next, a % -inch-diameter gal-
wm«m—ammmmum‘mm,ao-nmyconnmmndcm-
-ﬂwatrhd““lqunmwmnd.mnnchoreducmlyuwueet
from the bostom with Nicopress clamps. The other end of the cable was led ashore to the vicinity
of the recorder shelter, usually constructed specially at each site. The plastic garden hose was
then ‘aped at 3-foot intervals to the cable from the pipe out into deep water, where il terminated
in a screen to prevent fouling. M,mmlmcrmwunmmywnbonea
whm”-ﬂm.lmwc.llnwodwthmlcahlctopmemcwmgonthe
rocks, was led ashore to the recorder shelter. The shore recorder and the standpipe installa-
tion at Wake Island are shown in Figures 3 and 4, respectively.

Approximately 10 days were required to effect each installation, and despite initial complica-
tions arising from misshipment of materials, all installations were completed in time for full
planned participation in the shots.

CASTLE RESULTS

MIWGunmmuunmumuandmumwmm
mmmmmum-ﬂummwnammn Since the minimum
resolvable wave height was about 1 inch for the early-model recorders used, smaller shots pro-
duced no recordable waves at any station.

Long-wave recorders were operated continuously throughout the program except as fc lows:

Eniwetok Station not in operation until after Bravo (Shot 1).

Guam A deep-water station on the reef one mile north of Ylig Bay failed to indicate resolvable
signals for Shots Bravo and Romeo. The station was discontinued thereafter. A second station
at the head of Ylig Bay was operated continuously. Although large waves were recorded for all
shoty, they were not representative of deep-water heights and are .ot inclnded ‘n the data. The
qualitative results from Yankee (Shot 5) are considered below.

Johnston The installation on the outer reef at Johnston Island was destroyed by storm waves
Mamﬁo&avo. The station was never restored to operation for lack of spare equip-
ment and personnel.

ThﬁkhymwMummthrqrmmunM-wernveInuhubu
cause of the location of the recorder at a point where the wide, shallow bay narrows down to the
mouth of the Ylig River, such that local wave heights are very much enhanced over those outside
the barrier reef. Additional enhancement occurred when the period of incoming signals coincided
with the naturai resonant period of the bay. The period of Yii; Bay is almost exactly § minutes,
as easily determined from norma' background when excited bv s -f breaking across the reef. Such
a natural physical system is a sensilive detecior of loog waras, . Shown by Mgure &, whichisa
plot of relative wave height and period as function of time. The waves ohgervod from Yankes
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Figure 12 Individual wave crests in space-time, as observed at the island stations.
Crest arrival times were averaged for all shots, after correction for site geometry.
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Figure 13 Wave height versus range for Tewa (W = 5 Mt).
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iines have been joined by a smooth curve in the region where dispersion reases . oocome im-
portant (200 to 500 naut mi). But the height observed at Eniwetok is higher by a factor of 2.4
than that consistent with the other stations, and similar anomalies exist for all other shots ob-
served at Eulwetok. However, Eniwetok is the only observation station having a diameter (22
miles) approaching the deep-water wave length (about 30 miles) of the observed waves. Accord-
ing to Arthur (Reference 5), the above factor is quite consistent with the enhancer .t 10 be ex-
pected from such waves approaching a circular island at normal incidence.

The observed variation in wave height H with weapon yleld from shot to shot at the several
distant islands is given in Figure 14. The points tend towards alignment in logarithmic co-
ordinates, and the lines drawn through the points for each station have a slope of one, suggesting
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Figure 14 Wave height versus yleld. Data for Allinginke are not included,
since they overlap those for Eniwetok.

that the wave height varies directly with the yleld, and thus that, since all wave trains were ob-
served to have similar periods, wave energy increases as the square of the yleld. This result
implies either that larger bombs are more efficient at putting energy into the water, which is
unlikely, O that the atoll over which the bomb is detonated is effective in determining what per-
centage of the total impulse goes into the water,

The analysis of the results reported here was carried out as 2 nortion of the work under a 3-
year conti act for the study of impulsively generated waves (Nonr 233-35) and was distributed as
an interim report (Reference 6) under that contract. The conclusions reached in this analysis
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