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1 Introduction

A joint project between the Geological Survey of Canada and the Sable Offshore Energy Project was initiated
in 1995 to monitor wave-current dynamics and seabed responses during storms on the Scotian Shelf. One
of the goals of this project is to investigate the interaction between bottom boundary layer dynamics and
sediment transport. In order to reach this goal, detailed measurements of flow dynamics and sediment
transport modes have been collected.

This report summarizes the 2001 experiment which deployed instrumented frames approximately 30
km west of Sable Island at the Cohasset-Panuke (CoPan) site. Measurements include wave and current ve-
locities, acoustic seafloor images, and suspended sediment profiles. These measurements are analyzed to
determine the mobile layer depth and the magnitude and direction of sediment transport during storm condi-
tions. Detailed scientific interpretations of these data will be presented in subsequent scientific publications.

2 Experiment Summary

2.1 Instrument Location

Three frames were deployed along a sand-ridge transect at a CoPan site on January 15th, 2001, including
two S4 current meter frames, and an autonomous quad frame called Ralph. Ralph was positioned on the
crest of a O(10 m) high sand ridge in 23 m water depth (Figure 1). The two S4 frames were placed on either
side of Ralph along the transect of the sand ridge with the first frame (S4S) to the northwest of Ralph on the
ridge slope in 32 m water depth, and the second frame (S4T) approximately 1 km to the southeast of Ralph
in the trough. Frame locations are given in Table 1.

2.2 Instrumentation

Instruments on Ralph estimate water depth, wave and current velocity, suspended sediment levels, and record
bedform images. Table 2 briefly summarizes the instrumentation on Ralph, but a more thorough description
is given by Heffler [1996]. Six computers were used to control instruments, including 2 Tattletale 5F’s, 3
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Figure 1: Top panel: location of the Ralph instrument frame and two S4 current meters are shown along
with Sable Island Bank bathymetry. Bottom panel: expanded inset region showing shaded relief image from
multibeam bathymetry indicating the sand ridges. The illumination direction is 135°, measured clockwise
from north. Inset: transect profile indicating the location of Ralph frame on the crest, one S4 frame in the
trough, and a second S4 on the stoss slope.



Figure 2: Plan view of the Ralph frame showing instrument locations.
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Tattletale 7°s and 1 Compact Flash 1. Data were stored on 3 hard drives (a total of 1.5 Gb), and an additional
22 Gb camera tape. Instrument positions on the frame are given with respect to a reference origin, Figure 2.

Two InterOcean S4 current meters measured pressure, wave and current velocity, compass direction and
optical backscatter amplitude. Each S4 sensor was mounted on an aluminum tubular frame 50 cm above the
bed with an additional OBS sensor adjacent to the S4 at a height of 70 cm. The sampling frequency, burst
duration and burst interval for all of the instruments is given in Table 3. S4T failed to record any data.

Surficial sediment samples from 2 van Veen grab samples were collected at each frame location. Median
grain diameters were 411 um at Ralph’s location and 493 um at the S4S frame location.

2.3 Hydrodynamic Observations

Ralph was deployed on the crest of a sand ridge at the CoPan site. The S4S frame was deployed roughly
half-way down the stoss (western) flank of the sand ridge. The mean current speed and significant wave
height recorded respectively by the S4 and Ralph are plotted in Figure 3 as a function of time. The mean
current for was measured at approximately 70 cm above the seabed on the Ralph frame, and at approximately
50 cm for the S4. Though the lower measurement height could slightly reduce the mean current recorded by
the S4 meter, the average difference should be <10%.

Eight events passed the area in this deployment (Figure 3b). Two significant storms, with significant
wave heights at the surface, H,, of approximately 4 m, occurred on yeardays 22 and 31 respectively. There
were six minor storms in which H, reached around 2 m. Surface significant wave heights were corrected for
depth attenuation of higher frequency wave energy. An energy threshold was applied at high frequencies to
prevent noise attenuation. The noise threshold was assumed to be half of the precision of the pressure data,
identified as & 15% of the full scale depth (70 m).

Figure 3c shows the time series of the water depth at the Ralph site. Spring tide occurred in the middle
part of the deployment and tidal range was approximately 1.1 m in this period. Neap tides occurred at the
beginning and end of the deployment, in which the tidal range was as low as 0.7 m. The inequality of the

Table 1: Instrument frame locations for the 2001 deployment. The instruments are abbreviated as follows:
EMCM, Electro-magnetic Current Meter; OBS, Optical Backscatter Sensor; ABS, Acoustic Backscatter
Sensor; and DV Camera, Digital Video Camera.

Frame Instruments Latitude Longitude
S4S  S4, OBS (S/N 1590) 43° 56.6’ N 60° 33.7" W
S4T S4 (S/N 2196) 43° 55.8' N60° 32.6° W

Ralph 6 OBS, Pressure, Tilt, Temperature, 43° 56.3° N 60° 33.2’ W
4 EMCM, 4 ABS, Compass, DV Camera




Table 2: Instrument descriptions and positions on the Ralph frame

Sensor Variable Brand Position Computer and
Measured (X,Y,Z) [cm] Drive
Pressure Sensor water depth Data Inst. Model AB 12,90,150 TT7 120 Mb
Compass/Tilt dir/tilt/temp Precision Nav. TCM2 22,990,150 TT7 120 Mb
4 EMCM’s fluid velocity Marsh McBimey -88,137,30 TTSF
50,137,50 120 Mb
-72,137,70
-88,137,100
6 OBS suspended SeaPoint Inst., 125 FTU  35,220,10 CF1 120 Mb
sediment 35,220,30
35,220,50
35,220,70
35,220,100
35,220,175
4 ABS seafloor elevation Mesotech, 1 MHz 35,111,132 TT7 540 Mb
suspended 35,65,132
sediment profile 35,212,132
-136,63,132
Pencil beam bedform size Imagenex 881P, 0.675 MHz 35,0,132 TT7 840 Mb
Fan beam bedform size/type Imagenex 8811,0.675 MHz 156,-14,158 TT7
DV Camera sed. motion Sony EX1000 35,24,132  TTS5 90 min
Relocation Pinger Vemco

Table 3: Burst information for the instrumentation

Instrument Sampling Burst Interval between Start time
Frequency {Hz] Duration [min] Bursts [hrs]  [min:s]
Pressure, Compass, OBS, EMCM S 14 2 00:01
ABS 1 1 2 00:03
Pencil beam 1 image/burst 1.5 2 00:08
Fan beam 1 image/burst 23 2 01:38
S54S 2 10 2 18:00
OBS (with S4S) 1 10 1 00:01

mixed semi-diurnal tide on Sable Island Bank is apparent in Figure 3c. A larger tide range is generally
followed by a smaller tidal range in the next cycle (see also Appendix A).

The comparison of mean velocity in Figure 3a shows that the mean current speed over the sand ridge
crest is much higher than that on the stoss flank; peak mean current speeds on the crest reached more than
0.7 m/s while that on the mid-stoss were approximately 0.4 m/s. In agreement with Li et al. [1999], this
data set shows that the mean current was likely suppressed at the peaks of storms (e.g. yeardays 22 and 30).
The across-ridge variation of mean current speed and direction and possible causes are further explored by
comparing the mean current speed and its direction for individual storms in Figures 4 and 5.

The time series of mean current direction and speed, and significant wave height recorded by Ralph and
S48 for storms on yeardays 20 to 24 is shown in Figure 4. Since the direction of peak mean current is often
in the first and fourth quadrants, a value of 360° was added to the mean current directions that were less than
45°. Figures 4a and 4b show that the peak mean currents were generally enhanced from about 0.4 m/s at the
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Figure 3: Time series of: (a) average current magnitude, U, measured by the EMCM current meter on Ralph
and the S4 current meter, (b) significant wave height corrected for depth attenuation and (c) water depth.
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Figure 4: Time series of: (a) average current direction measured for the Ralph and S4 frames, (b) average
current magnitude and (c) surface significant wave height for the storm on yearday 22.
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Figure 5: Time series of: (a) average current direction measured for the Ralph and S4 frames, (b) average
current magnitude and (c) surface significant wave height.

mid-stoss to about 0.7 m/s over the ridge crest. The direction of the peak mean current is to the N and NNW
and is similar for the crest and stoss side, though the mean current on the ridge crest lagged (approximately
30°) behind that of the mid-stoss in the clockwise rotation. Comparing the mean current speed and the
significant wave height (Figures 4b and 4c) shows that two main peaks of mean current occurred during
storm spin downs. In contrast, at the peak of the storm on yearday 22, where H, reached about 5 m, strong
wind-driven current offset the tidal current so that the total mean current was suppressed to about 0.4 m/s
over the sand-ridge crest.

The same current and wave parameters for the storm on yearday 27 are plotted in Figure 5. Two peaks
of mean current occurred during this storm: one over the peak of the storm and the second one during the
gradual spin-down of the storm. Again the maximum mean current was much stronger on the sand ridge
crest than that on the stoss side, 0.5 - 0.6 m/s versus 0.3 m/s. The direction of the peak mean current is also
to the N and NNW, and the mean current on the crest was approximately 10° behind that on the stoss side.
The moderate waves (H; = 2.5 m) during this storm did not cause suppression of the total mean current.

2.4 Bedforms

Bedform wavelength and crest direction were estimated from the seafloor images. Small bedforms (Figure
6a) were present for most of the experiment. The appearance of medium wavelength bedforms occurs during
storm spin-up on yearday 22 and at the peak of the storm on yearday 31. These bedforms were irregular
with many terminations, as shown in Figure 6b. Large irregular bedforms were observed briefly near the
peak of the first storm and displayed cresentic-shaped crests (Figure 6c).

Figure 7 shows that small bedforms had a variety of orientations. There does not appear to be a direct
relationship with current direction, Figure 7c.



Figure 6: Fan-beam images of small, medium and large wavelength bedstates. Time in day.hour is given in
the upper left corner, and each image has a radius of approximately 20 m. Positive Y is toward the top of

the page.
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Figure 7: Time series of the bedform wavelength, A, bedform orientation, ¢,., the current direction, ¢y .
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Figure 8: a) Y-Z Pencil-beam image of the bedstate on yearday 22 at 4 am. b) Extracted seafloor profile
from the pencil-beam image.

2.5 Mobile Layer Depth

One of the objectives this analysis was to determine the maximum depth of the mobile layer for the exper-
iment and compare the present observations to predictions by Li et al. [1999]. The maximum depth of the
mobile layer is estimated from the greater of the bedform amplitude or the seafloor elevation change.

Bedform height for the large wavelength bedforms near the peak of the storm on yearday 22 was es-
timated to be 27 cm (Figure 8). The seafloor profile was taken as the location of the maximum in the
pencil-beam backscatter amplitude. A mobiie layer depth based on half the bedform height would be 13.5
cm.

Seafloor elevation changes were also estimated from the vertically oriented ABS’s and the pencil-beam
bottom location when the transducer was oriented vertically downwards. The bottom was identified as the
position of the maximum backscatter amplitude. A time series of the bed elevation, Figure 9 indicates that
a change in bed elevation of approximately 30 cm occurred for 3 ABS sensors and the pencil beam from
midnight to 4 am on yearday 22. After the storm, the bed slowly eroded until a second modest accretion
event occurred during the storm on yearday 31.

An alternative hypothesis for the seafloor elevation changes is that the quad frame settled into the sed-
iment during the storm, and that accumulation did not occur. Settling of the instrument frame would result
in a change in average depth, but the pressure sensor resolution limits and tidal fluctuations preclude an ac-
curate estimate of the settling depth. Instead, settling estimates were estimated from by comparing pressure
data from Ralph and the S4. The S4 depth time series was first corrected for settling. This was accom-
plished by removing the tidal energy and observing any elevation changes due to the instrument frame
settling. These elevation changes were removed and the tidal components were added back in. Information
on the tidal analysis is given in Appendix A. Then, the depth time series from Ralph was subtracted from
the corrected depth time series from the S4, Figure 10b. The magnitude of the difference based on 2nd order
fitted polynomials is 17 cm, approximately half of the estimated 30 cm change in bed elevation. However,
there is clearly residual tidal energy present, and thus the estimated sinking depth is uncertain.

The estimated mobile depth based on the maximum change in elevation during the storm is within the
range of 13 to 30 cm. A least-squares fit by Li et al. [1999] of the data collected during previous deployments
in 1996 and 1997 predicted the mobile depth, d,, as

dp, = 0.061H, (N

where H, is the significant wave height. This empirical result predicts a mobile depth layer of 17.5 cm for
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Figure 9: Time series of the seafloor elevation during the experiment. Distance to bottom was estimated
from the 3 ABS’s as well as from the pencil beam when the transducer was oriented vertically.
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Figure 10: Time series of: (a) the significant wave height, (b) the depth time series from Ralph subtracted
from the S4 data, and (c) the estimated change in bed elevation from the ABS and pencil data.
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Figure 11: Time series of: (a) pitch, (b) roll, (c) compass heading, ¢ps, of the instrument frame and (d)
significant wave height. Note these time series extend past yearday 35.

a significant wave height of 2.85 m. The present observation is consistent with this result.

Estimates of the pitch and roll of the instrument frame were measured by a tilt sensor which was located
in the main pressure case. A change of approximately 1° occurred in both the pitch and roll time series
during the first storm on yearday 22 (Figure 11). This modest change does not account for the large change
in seafloor elevation measured by 3 ABS’s and the pencil-beam. A significant change in the pitch, roll,
and compass heading occurred during a storm on yearday 38. During this storm the significant wave height
exceeded 8 m, and the instrument frame was moved approximately 750 m away from its original location.
Wave velocities were not recorded for this storm as the current meters stopped working on yearday 34.
The instrument frame likely flipped onto its side and tumbled as the buoy line was found wrapped around
the frame when it was recovered. Pitch and roll estimates cannot be used to confirm this hypothesis as tilt
estimates are unreliable when the instrument frame is tilted past + 60°.

2.6 Sediment Suspension

Suspended sediment levels were made by OBS and ABS sensors. Figure 12 shows that both sensors had
elevated levels during storm conditions. The OBS is more sensitive to fine particles, and shows elevated
levels during relatively low energy conditions.

3 Predictions by SEDTRANS96

SEDTRANS96 is a combined wave-current bottom boundary layer model that predicts bed shear stresses,
suspended sediment transport rates, bedload sediment transport rates and bedload transport direction [Li
and Amos, 2001]. Measurements of depth, current velocity, current direction, wave direction, wave period
and grain diameter were input into the mode] (Appendix B). Additional input parameters were a sediment
density of 2.65 g/cm?®, fluid density of 1.025 g/cm?®, bed slope of zero, and initial flat bed. Predicted sed--
iment transport rates from SEDTRANS96 are shown in Table B-1 and predicted bottom boundary layer

11
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Figure 12: Time series of: (a) backscatter amplitude from the OBS4 and ABS1 at the same height above
seabed and (b) significant wave height. The height of the OBS and ABS sample volume was approximately
40 cm before yearday 22, and approximately 20 cm for the latter part of the experiment.

parameters are in Table B-2. Maximum predicted sediment transport rates were 0.02 kg/m/s for bedload at
a direction of 345 degrees and 0.36 kg/m/s for suspended load on yeardays 23 and 22 respectively. For the
larger storm recorded by the S4, the maximum values were 0.18 kg/m/s for bedload and 8.26 kg/m/s and
suspended load on yearday 37 (Tables B-3 and B-4). These values are generally higher than previous
predictions due to the unusually high wave energy in addition to attenuation corrections for depth.
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A Tidal Analysis

A tidal package developed by Mike Forman called T_tide, was used to estimate the harmonic analysis of
oceanic tides. The original Fortran code was re-written in Matlab by Steve Lentz, Bob Beardsley and Rich
Pawlowicz, and is available on-line Pawlowicz et al. [2002].

Table A-1 lists the frequencies, amplitudes and phases of the harmonic constants for the S4 pressure
data. The ratio of the variance predicted to the original variance is 86.9%. The relative importance of the
diurnal tide to the semi-diurnal tide based on the ratio

Ho, + Hi,

2
Frg 2

is small (0.24), indicating the tide is regular semi-diurnal.
Table A-1: Harmonic constants of the tidal constituents for the S4 depth time series

Constituent Frequency Amplitude Amplitude  Phase Lag
[cph]) {m] Error [m] Greenwich [deg]

*MM 0.0015122 0.0160 0.016 329.82
MSF 0.0028219 0.0810 0.015 34.45
ALP1 0.0343966 0.0032 0.012 112.06
2Q1 0.0357064 0.0064 0.012 359.87
Q1 0.0372185 0.0161 0.016 53.12
(6) 0.0387307 0.0502 0.016 76.85
NO1 0.0402686 0.0102 0.018 36.78
P1 0.0415526 0.0243 0.016 67.24
K1 0.0417807 0.0733 0.016 60.17
I 0.0432929 0.0031 0.011 64.98
001 0.0448308 0.0028 0.015 93.88
UPS1 0.0463430 0.0081 0.013 25.25
EPS2 0.0761773 0.0090 0.013 114.51
MU2 0.0776895 0.0292 0.016 118.08
N2 0.0789992 0.1305 0.017 106.98
M2 0.0805114 0.5170 0.016 129.51
L2 0.0820236 0.0164 0.015 158.44
S2 0.0833333 0.1481 0.014 155.31
K2 0.0835615 0.0403 0.017 177.71
ETA2 0.0850736 0.0018 0.011 42.99
MO3 0.1192421 0.0037 0.012 202.32
M3 0.1207671 0.0003 0.011 106.80
MK3 0.1222921 0.0034 0.012 324.58
SK3 0.1251141 0.0039 0.011 29.19
cont’d
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Constituent Frequency Amplitude Amplitude  Phase Lag
[cph] [m] Error [m] Greenwich [deg]

MN4 0.1595106 0.0123 0.015 152.31
M4 0.1610228 0.0238 0.016 201.45
SN4 0.1623326 0.0027 0.012 350.37
MS4 0.1638447 0.0144 0.015 310.98
S4 0.1666667 0.0059 0.012 191.81
2MK35 0.2028035 0.0007 0.011 11.71

2SK35 0.2084474 0.0022 0.011 164.18
2MN6 0.2400221 0.0010 0.010 275.45
M6 0.2415342 0.0013 0.010 289.55
2MS6 0.2443561 0.0003 0.011 190.85
2SM6 0.2471781 0.0014 0.012 275.70
3MK7 0.2833149 0.0003 0.010 2.49

M8 0.3220456 0.0007 0.011 33.35
M10 0.4025570 0.0019 0.011 72.28

B SEDTRANSY96 inputs and predictions

Table B-1 lists average wave and current parameters for each burst. These parameters were input into
a sediment transport model SEDTRANS96. Predictions of sediment transport rates and boundary layer
parameters are given in Tables B-1 and B-2. Similar input values and model predictions for the S4 data
are given in Tables B-3 and B-4. The following list describes the column headings.

dcw thickness of the wave-current boundary layer [cm]

n bedform height [cm]

7p predicted ripple height {cm]

A bedform wavelength [cm]

Ap predicted ripple wavelength {cm]

¢z wave direction [deg]

¢y current direction [deg]

Aaps, suspended sediment levels from the ABS; [arb]
Aops suspended sediment levels from OBSy [arb]

Ap near-bed wave orbital amplitude [m])

H; significant wave height [m] _
Q» Einstein-Brown estimate of mean sediment transport rate [g m~! s™!}
Qb,dir direction of mean sediment transport rate [deg]

Qs mean suspended load sediment transport rate {[g m~! s™1]
T, energy weighted wave period {s]

U mean current speed [cm/s]

few combined wave-current friction factor

U, Skin friction current shear vel [cr/s]

Uy total current shear vel [cm/s]

Uy total combined wave-current shear vel [cm/s]

Uy cwp bedload-enhanced comb. wave-current shear vel [cm/s]

14



~ Uscywe Tipple-enhanced comb. wave-current shear vel {cm/s]

Usews Skin friction combined wave-current shear vel [cm/s]

Uu,,, total wave shear vel {cm/s]

Uyqys SKin friction wave shear vel [cm/s]

up near-bed maximum wave orbital velocity [m/s]

zp inner layer bottom rougimess [cm]

2p. apparent bottom roughness above the wave boundary layer [cm]

15



Table B-1: Average wave and current parameters from Ralph, and SEDTRANS96 predicted outputs of Burst Day Depth H, Aoss U v n A Aass|m A Qs Q Q.
ripple di jons and sedi pOrt rates (m} [m) [arb] [cm/s] [deg] (!l ldgl [em] [cm] [arb] j(em]{cm]{gsm™1][gsm~ l]ldexl
58 22252487228 1920 221 9 127 28 52 406 1098/00 00 078 2237 9

Burst Day Depth H, Aoss U 6u Tw 6: 7 A Aans|™ M @ T G, 59 22332471216 1463 155 61 126 31 102408 21.38{00 00 0.14 505 61
[m) (m) (arb] [emvs) [dq) m [dq)[cm] [cm} I-:hl [cm] em) [g s m=1 ] (g s m~1 ] {deg] 60 22.4224.262.24 1379 194 91 119 43 69 345 490 (00 00 039 1079 91

1 17.50 2456 0.60 3.90 352 15 217 033 1.59 75 61 225023901.72 1188 120 75 108 44 35 315 540(00 00 003 0.65 15
2 17582475067 416 155 133 u m 6.0 211 3.77 19 217 001 084 133 62 225823.831.53 1326 8.2 28 112 52 4.1 293 1067100 00 000 024 28
3 17.6724.570.56 400 138 214 89 117 373(29 195 000 000 214 63 22.6724.29 1.47 1593 127 360 11.} 46 3.9 318 17.08/00 00 003 040 360
8 18.0824.84056 622 144 103 8.5 120 5.6 220 373 {29 217 001 000 109 64 227524.671.251345 97 19 106 44 3.6 321 858(00 00 001 009 19
9 18.1724.790.53 426 137 197 89 107 62 218 3.74|3.1 207 0.00 000 197 65 22.8324.60 1.37 1005 113 152 11.3 46 7.2 339 577{00 00 001 014 152
10 18.2524.53052 346 17.6 219 81 105 5.7 221 3.74 (00 00 0.00 000 O 66 22922430099 698 57 255107 28 58 337 401100 00 0.00 000 255
11 18332418055 315 99 240 79 108 5.1 220 3.74 2.5 217 0.00 000 240 67 23.002400097 3.66 20.1 286 107 46 4.3 330 558 (04 217 006 043 286
12 18422410047 303 45 25 7.5 100 5.6 214 374 |00 00 000 000 0 68 23.0824.050.84 3.36 417 322 101 48 388102 217 097 120 322
13 18502435044 274 173 70 7.7 140 59 216 3.74(2.5 167 0.01 0.00 70 69 23.172445087 826 729 345 100 28 4.5 339 395|100 00 21.82 770 345
14 18582470039 3.33 133 117 76 138 5.1 213 373 (00 00 0.00 0.00 0 70 23252495075 8.11 579 4 98 40 60 242 39800 00 628 117 4
1S 18672469038 400 90 194 82 123 55 21.7 3.75(00 00 000 0.00 0 71 23332494060 5.72 33.6 41 100 S0 6.8 240 3.74 |15 2.7 035 1.67 41
16 18752451042 2.99 103 218 8.5 120 50 222 374 |22 149 000 000 218 72 23422448067 689 256 97 96 46 5.5 244 368(22 217 0.10 284 97
17 18832413046 289 25 153 82 128 5.1 21.6 3.75/00 00 0.00 0.00 0 73 23502401053 7.73 193 121 99 38 5.1 240 3.70,;27 179 0.02 000 121
18 18922400037 2.65 187 63 83 131 58 220 374[1.8 123 001 000 63 74 23582338043 620 3.5 94 93 28 62 241 371100 00 000 000 0
19 19.00 24.260.35 298 416 82 79 108 50 212 3.74[25 217 050 0.00 82 75 23.67 24.200.37 10.54 159 345 96 19 52 246 37223 152 001 000 345
20 19.0824.680.34 497 442 109 8.5 139 48 219 37622 217 072 412 109 76 23752473042 1494 104 23 94 26 50 244 373|00 00 0.00 0.00 0
21 19.172489031 643 366 150 84 124 48 219 378(23 189 023 000 150 77 23832481038 836 121 132 97 32 5.1 250 373700 00 000 000 0
22 19252468029 415 383 197 95 43 62 212 37723 189 028 000 197 78 23922450038 577 64 173 9.1 46 54 256 37700 00 000 000 0o
23 19.3323.01 027 6.00 19 161 013 000 221 79 24002411039 4.39 165 278 9.1 22 4.6 253 331 )|00 00 000 000 0
24 19422405027 3.14 284 244 92 73 42 237 377|188 148 006 000 244 80 24082398041 3.71 469 315 9.1 356 5.0 244 3867120217 .11 419 315
34 20252479027 1113 270 55 831 6 47 223 382|155 126 004 0.00 [ 81 24172433032 7.65 749 343 89 344 5.1 243 387{00 00 1233 053 34
35 20.3324.44037 4.57 28.6 107 9.5 345 52 21.4 383 |1.8 148 006 000 107 82 24252482031 682 733 1 101 8 54246 378(00 00 1227 068 1
36 20422404071 3.66 187 141 9.6 352 S.7 21.6 3.83 |00 00 004 002 141 83 24332506030 4.10 477 27 97 16 52 244 370 /25 217 104 000 27
37 20502398 1.08 420 27 322 102 359 7.2 234 383 |00 00 0.00 000 322 84 24422471028 4.65 294 84 7.6 330 59 244 367100 00 000 000 0
38 20.58 2425097 3.72 13.1 302 100 356 6.6 22.1 384 [00 00 001 003 302 85 24.5024.140.34 430 265 117 7.3 344 53 248 367 |27 17.7 006 000 117
39 20.6724.660.79 3.83 120 317 97 5 9.0 226 399 (04 217 000 016 317 86 24582391042 476 43 129 77 357 58 244 367125 170 000 000 129
40 20752477078 364 32 344 100 1 92 213 385(08 217 000 002 344 87 24.6724.11043 500 110 310 78 2 58 241 3683|28 184 0.0 000 310
41 20832442100 3.16 105 257 97 9 7.1 212 385|099 217 0.00 017 257 88 24.7524.610.50 486 196 322 83 347 54 248 369|211 217 003 1.61 322
42 20922419084 272 241 284 91 10 64 205 382]19 21.7 0.06 181 284 39 24832485113 553 52 356 9.7 343 5.7 256 400({00 00 000 001 356
43 21002402089 304 422 315 93 16 66 199 335{00 00 110 0.14 315 90 249224611.08 6.12 24 287 9.7 347 65 226 657{00 00 000 000 287
44 21.0824350.81 310 683 342 94 12 59 207 383 |00 00 1192 26} 342 91 25.0024.190.82 460 27.1 253 87 325 6.0 238 495]00 00 019 003 253
45 21172484075 7.44 628 359 98 10 7.8 229 38800 00 8.16 172 359 92 25082393076 499 407 295 9.4 346 60 232 379100 00 134 029 295
46 21.2524.960.66 1046 354 31 99 14 7.0 23.1 38212 217 039 124 3 93 25172420084 6.19 542 329 89 341 65 234 404100 00 539 155 329
47 21332462050 762 184 B84 99 4 S8 224 377122 146 001 0.00 84 94 25252472067 680 64.1 348 89 334 63 243 415|00 00 9.66 176 348
48 21.422429047 1392 246 90 90 109 6.4 223 380 [2.8 184 004 000 90 95 25.3325.070.76 4.66 475 23 9.6 334 7. 24.6 381 )00 00 215 023 23
49 21.5024.02051 11.81 33 112 84 331 55237 38410 217 000 002 112 96 25422485070 449 252 70 96 338 5.4 248 370(32 213 006 000 70
50 21.5824.140.63 5.89 209 292 7.4 105 5.5 226 3.86|00 00 005 002 292 97 25.5024290.67 5.15 204 110 97 338 57 257 370122 217 004 224 10
51 21672466099 560 372 312 80 293 64 229 38500 00 126 127 32 98 25.5823.960.67 4.44 134 152 95 329 371125217 001 000 152
52 21752489 1.15 651 152 315 8.5 308 5.7 233 383{00 00 003 013 315 99 25.672401067 542 82 320 98 334 58 251 37226 217 000 000 320
53 21.8324.551.10 941 87 321 86 354 7.2 212 381{00 00 000 002 321 100 25.7524.500.86 6.17 160 329 9.7 337 59 239 392109 217 002 037 329
54 21922415123 749 280 266 82 160 66 225 384 |00 00 045 122 266 101 25.8324.890.81 5.17 53 349 101 338 69 226 375|255 217 000 000 349
55 2.0023951.70 603 373 287 100 6 68 214 476/00 00 234 901 287 102 25.9224.770.80 503 7.1 218 104 340 5.4 232 3.84 (25 217 000 000 218
56 22.0824.04290 1565 394 326 127 16 8.1 372 1451|00 00 13.02 35485 326 103 26.00 2434081 4.76 266 234 9.7 336 5.7 226 3.86(21 217 011 295 234
57 22.1724.48 2.76 1624 425 339 135 30 200832 758 |0.0 00 1247  157.08 339 104 26.08 24.030.79 4.22 384 272 105 339 5.7 23.1 3.83 (03 21.7 064 117 22
cont'd 105 26.17 24.120.76 4.46 52.1 316 10.4 334 6.3 23.6 3.84 (00 00 367 0.57 316

cont’d
N 7
Burst Day Depth H, Agps U dv Tw ¢ 7 X Aans|m N Qs Qe Q. Burst Day Depth H, dogs U du To éa n X Aass|m e @ Q.
(m] [m) {arb] [cos](deg] [s] [deg] [cm){cm] [arb) cml [em] (gsm 1]lgsm~1] [deg] [m] (m] [arb] [co/s]{deg] [s] [deg][cm] fem) [arb] Imllcnﬂ I:sm l](g:m 1] [dq
106 26.25 24.58 0.73 783 640 338 10.5 348 7.4 223 4.00 0.0 193 338 164 31.08 2472037 17.11 54 227 394|100 00

107 26.3325.020.77 593 551 3 107 356 7.7 230 3.79 oo 0.0 500 089 3 165 31.17 24.35 0.37 10.83 5.8 226 393 |00 00 o,oo o.oo o
108 26.4224.980.83 4.73 257 44 111354 59 224 379 (1.2 217 013 091 44 166 31.2524.140.43 3.06 149 334 7.6 62 7.5 215 39424 160 000 000 334
109 26.5024.520.78 590 167 88 110 348 5.5 228 375{2.7 21.7 002 000 88 167 31.3324.330.53 4.84 63 228 395]18 217 007 148 185
110 26.58 2404 0.65 475 89 86 109 346 65 238 3.76 (2.7 180 0.00 000 86 168 31422470090 488 322 36 7.8 73 6.1 220 S15({00 00 064 049 36
111 26672401 0.61 570 108 321 103 336 6.5 22.5 3.78 |33 219 000 000 321 169 31.50 2491 1.72 8.33 254 96 93 72 6.3 230 402{00 00 065 616 96
112 26752439050 4.80 238 332 94 322 7. 233 37926 217 006 000 332 170 31.58 24.56 1.79 9.09 587(00 00 0.6 119 124
113 26.8324.88 0.59 4.52 127 355 9.7 326 65 234 3.77[1.7 21.7 001 056 355 171 31.67 2421 2.18 14.06 137 1SI 10.8 29 200 76.6 11.48{00 00 007 333 151
114 26922493061 544 24 24 96 320 7.1 236 378 |13 21.7  0.00 002 24 172 31.7524.00 1.48 7.48 107 274 10.5 19 200727 10.82{00 00 001 015 274
115 27.0024.60 0.74 565 224 219 83 312 7.2 234 38012 21.7 006 075 218 173 31.8324.121.94 11.51 304 294 11.2 18 200683 7.88 {00 00 1.17 485 294
116 27.08 24.18 0.80 5.16 272 263 7.9 300 63 239 42700 00 024 009 263 174 3192 24.66 1.79 8.42 457 315 108 23 57 360 7.39 |00 00 524 10.50 315
117 27.1724.18097 621 424 300 8.4 313 55 237 390 (00 00 174 051 300 175 32.0025.04 1.80 7.30 35.1 326 11.5 48 4.4 345 592100 00 158 354 326
118 27.2524.500.98 7.30 495 333 7.8 312 52 24.1 390 |00 00 383 154 333 176 32.08 2494 1.62 796 155 339 111 17 2.8 336 653 (00 00 005 049 339
119 27.3325.04 1.01 7.86 529 355 8.7 302 6.5 245 39500 00 4.58 138 355 177 32.1724551.54 904 147 341 107 19 1.8 312 679/00 00 003 02¢ 342
120 27.4225.17 115 574 309 27 84 308 8.2 248 47400 00 040 015 27 178 32252423 1.50 7.55 144 342 107 23 3.7 300 691(00 00 004 026 342
121 27.50 24.74 1.03 4.64 124 81 8.6 308 6.8 226 57700 00 001 001 81 179 323324.19 132 676 210 345 11.2 30 4.5 30.1 567{00 00 0.15 033 344
122 27.58 2425094 451 50 92 92 301 82 221 50300 00 000 000 92 180 32.4224.49 1.27 621 27.0 350 11.0 21 3.9 293 4.01|00 00 040 049 350
123 27.67 2408 0.97 500 3.1 349 85 302 81 216 40211 217 000 003 350 181 32.5024.84 1.31 7.28 116 18 11.0 30 4.5 284 449(00 00 001 008 18
124 27.7524.34093 567 128 1 92 294 82 217 39109 217 001 025 1 182 32.5824.79 1.12 546 7.0 109 112 57 50 295 52400 00 000 000 109
125 27.8324.85091 631 146 13 100 276 89 213 39112 217 001 042 13 183 32672443 110 5.77 7.8 144 109 25 4.4 274 7.89 (02 217 000 010 144
126 27.9225.06 0.87 5.51 65 70 10.5 308 100214 3.36)1.5 217 000 016 70 184 32.7524.17 1.07 489 4.1 300 104 27 5.1 290 52700 00 000 000 300
127 28.0024.71 095 5.62 127 162 104 294 8.8 214 38903 217 o001 021 162 185 32.8324.14 119 7.23 198 285 103 29 4.5 300 4.44 |00 00 007 006 286
128 28.08 24.28 0.82 7.76 119 224 9.9 300 7.4 21.1 405{20 217 000 082 224 186 32.9224.44 1.03 555 363 319 96 30 3.6 330 432 (00 00 077 019 319
129 28.1724.160.79 754 28.1 301 103 313 6.6 21.1 395[00 21.7 023 073 301 187 33.00 24.87 1.05 601 31.6 344 99 33 32 325 4.03|00 00 050 022 344
130 28.2524.38 0.84 4.76 434 334 99 291 7.4 209 400}00 00 1.60 025 334 188 33.08 2494101 513 201 13 101 49 4.9 344 40200 00 007 006 13
131 28.3324.840.70 5.81 597 355 9.3 125 6.0 206 391[00 00 496 033 355 189 33.1724.661.03 560 107 34 102 46 4.1 363 398 |01 21.7 0.0 017 34
132 28.4225.14 0.80 4.94 421 26 100 237 6.4 212 387[00 00 137 020 26 190 33.2524360.80 434 73 50 96 48 56 354 40718 217 000 025 S0
133 28.50 24.850.76 4.56 216 84 9.7 281 52 205 3.85]1.4 217 006 019 84 191 33.3324.140.78 478 100 28 96 SI 53 21.8 400 |21 217 000 064 28
134 28.5824.330.73 4.16 233 123 94 284 43 216 382(19 217 007 1m 123 192 33422430070 444 165 S 95 37 7.4 222 40216 217 002 074 S
135 28.6724.090.70 502 7.6 140 10.1 294 48 219 383 (30 217 000 000 140 193 33.5024.690.77 475 127 30 96 46 57 223 398 |21 217 001 088 30
136 28.75 2422 0.61 484 49 302 92 336 5.5 213 383{26 175 000 000 302 194 33.5824.810.69 484 128 112 94 65 64 21.8 481 (3.1 21.7 0.00 000 112
137 28.8324.660.54 4.13 140 316 9.1 296 5.4 219 383 (29 191 000 000 316 195 33.6724.600.62 4.16 219 139 95 58 5.4 223 401 )31 204 003 000 139
143 29.3324.68 1.15 7.08 433 335 93 0 59 224 401{00 00 359 526 335 196 33.7524.370.70 3.78 108 157 97 47 46 219 40232 217 000 000 157
144 29.4223.99 1.09 664 28.]1 359 9.0 358 5.5 224 00 00 050 092 359 197 33.8324.140.65 349 105 292 92 48 59 215 40232 212 0.0 000 292
145 29.5024.98 1.05 9.62 116 83 8.7 188 5.8 222 400(0G 00 00! 008 82 198 33.9224.290.53 139 347 314 93 7 55209 403 )21 217 031 356 34
146 29.58 24.48 0.89 903 22.1 136 89 62 55 232 424(00 00 o010 007 136 199 34.0024.75043 3.64 482 341 88 36 52 212 401(19 217 119 403 341
147 29.6724.170.75 3.51 143 167 9.1 30 6.0 22.1 421 (06 217 001 024 167 200 34.08 2498 047 3.82 389 1 85 31 53 225 399[08 217 066 1 1
148 29.7524.200.81 3.51 123 310 9.1 36 62 240 43001 217 001 019 310 201 34172488059 4.19 154 4 7.6 241 52 222 400 |16 217 001 063 4
149 29.83 24.550.69 3.77 244 322 8.8 38 48 221 39621 217 007 254 32 202 34.2524.60064 299 60 3 7.5 257 52 211 399 |11 217 000 008 3
150 29.9225.020.64 4.95 148 345 8.8 26 58 226 397 (19 217 001 088 345 203 34332427060 411 57 328 7.8 273 61 21.1 409 {17 21.7 0.00 014 328
151 30.00 24.970.60 7.57 29 44 84 42 6.0 229 399 (30 199 000 000 44 204 34.422431072 202 401 {19 217 001 084 337
152 30.08 24.56 0.57 3.47 2.0 137 8.7 49 438 225 397 [26 174 000 000 137 205 34.5024.55 0.88 10.00 23.1 346 83 275 50 21.6 41700 217 0.09 0.51 346
153 30.17 2426 0.58 2.78 44 308 8.6 39 51 229 3.97 (29 195 000 000 308 206 34.58 24.820.71 1432 9.1 24 82 285 S50 212 40426 21.7 0.00 000 24
154 30.2524.24 044 279 202 331 9.0 53 5. 231 396 (24 157 o002 000 331 207 34.6724.81 0.66 20.88 2.8 79 8.5 206 6.6 21.3 396 |32 2.1 000 000 79
160 30.7524.150.63 2.86 132 234 7.7 168 4.8 222 405 (19 217 00) o 234 208 34.75 2456 0.59 605 9.4 168 8.3 245 69 21.6 436 (32 217 000 000 168
16! 30.8324.330.56 2.83 40 137 79 155 59 223 41232 21t 000 000 137 209 34.8324.25066 587 69 240 84 240 6.4 223 40332 217 000 000 240
162 30.92 24.81 0.47 8.47 52 221 39726 175 000 000 172 210 34.9224.21 063 555 283 310 88 100 5.5 206 40118 21.7 0.5 176 310
163 31.002499039 3.15 93 207 8.3 136 58 228 395(20 134 000 0.00 207 211 3500 24.51 078 12.23 464 338 92 16 5.1 205 40100 00 212 032 338

cont'd cont’d



Burst Day Depth H, dogs U év Tu & X Assim A Qs Q. Q.
{m] [m] (wb] {cm/s){deg] [s) {de; ]lmllcm) {arb] jlem)] [em] {gs m™1 ] [gs m™1 ] [deg)

T -2: Boundary layer parameters output nput

Day up A Jows Uies Uows Uacws Uscwe Uscwh Uog Usy YUsew Ocw %0 Z0c
fcm/s] {m) (x 100) fcmv/s] [em/s] {ervs) [enm's] [ems] [emVs) [cmVs] {em's] [em)] [cm] [em]

1750 022 029 124 18 22 28 36 50 31 49 58 61 02 1.0
1758 028 039 125 10 24 26 36 47 18 57 60 68 02 26
1767 023 033 137 09 20 20 38 32 16 58 59 67 04 31
1808 024 032 132 09 21 23 40 40 17 60 63 68 04 32
1817 025 035 135 09 21 21 39 35 L7 62 63 71 05 34
1825 012 016 162 09 13 14 14 14 09 13 14 15 00 00
1833 027 034 135 07 23 24 37 43 12 62 63 63 03 36
1842 017 020 163 03 15 15 15 15 03 15 15 15 00 04
1850 0.18 022 151 1.0 17 18 34 26 18 49 50 49 04 19
1858 013 016 162 08 14 16 16 16 08 14 16 15 00 01
1867 013 017 168 05 13 13 13 13 05 13 13 14 00 01
1875 0.19 026 149 07 17 17 32 23 12 47 47 51 03 26
1883 0.17 023 156 02 16 16 16 16 02 16 16 16 00 07
1892 0.15 0.19 154 10 14 16 30 17 L7 37 39 41 03 12
1900 015 018 131 19 17 26 41 43 37 45 58 58 04 10
19.08 016 021 125 21 18 27 39 45 38 44 57 62 03 08
1917 013 017 134 17 15 23 36 35 31 38 49 52 03 09
1925 012 018 127 18 15 23 36 35 33 36 48 59 03 08
1933 010 0.16 134 16 13 20 32 29 28 31 41 49 03 07
1942 011 016 138 14 13 19 30 27 24 31 39 46 02 07
2025 011 014 152 13 13 1.7 28 22 21 29 35 36 02 06
2033 014 021 137 14 15 19 30 27 24 35 40 48 02 08
2042 037 056 1.12 13 30 32 32 63 20 60 63 77 01 22
2050 049 079 106 03 35 36 36 76 04 76 76 98 02 78
20.58 045 071 108 10 34 35 35 72 17 71 72 92 02 37
2067 037 057 115 09 29 30 32 58 14 58 59 73 01 28
2075 037 059 1.15 03 28 28 32 55 05 S8 58 74 01 54
2083 035 055 1.17 08 28 28 32 54 13 58 58 72 01 31
2092 030 044 124 14 25 25 35 47 25 60 60 70 02 18
2100 034 051 110 22 30 35 35 68 37 62 68 81 02 10
21.08 030 045 101 33 30 44 44 88 59 67 88 106 03 09
21.17 029 045 101 31 30 43 43 B84 55 64 B4 106 02 09
2125 023 037 115 19 23 29 35 52 31 48 57 72 02 1.0
2133 018 028 141 10 16 17 32 22 19 43 44 55 03 16
2142 015 021 137 13 16 20 38 30 25 44 50 58 04 1.6
2150 035 046 124 03 27 28 32 S4 04 59 59 62 01 48
21.58 033 039 124 13 29 32 32 63 21 60 63 60 01 L7
2167 046 059 106 23 39 45 45 93 41 39 98 10003 22

cont'd

Day up Ay Jows Uses Uews Bocws Uscwe Usewh Use Yoy cw 9w 20

20c
[onvs] lml (x 100) femys} [cnvs) [emvs] [ervs] [cm's] [cny's) {env/s) [mvsl fem] lcm) fem]
2525025 036 105 32 58 61 83 95 03

28 42 42 83
25.33 0.29 0.45 108 25 28 35 35 69 43 57 69 84 0.2 [1%.]
2542 024 037 129 14 21 22 41 36 30 61 62 76 05 21
2550 026 040 122 13 23 25 37 45 24 57 60 74 03 21
2558 026 040 124 09 23 25 38 43 L7 59 61 74 03 3.1
2567 028 044 124 07 23 24 38 42 12 61 62 78 04 43
2575 032 049 116 11 26 29 33 54 19 S5 58 72 02 21
2583 029 047 122 05 24 24 37 43 09 62 62 80 03 50
2592 030 049 121 06 24 24 38 43 11 62 62 82 03 47
2600 028 043 122 15 24 25 37 46 29 58 60 74 03 16
2608 029 049 1.1t 20 26 30 34 S5 35 52 58 78 02 08
2617 028 046 102 27 28 39 39 75 48 58 75 99 02 08
2625 027 045 099 32 28 43 43 84 S8 61 84 11202 08
2633 028 048 100 29 28 40 40 78 51 59 78 107 02 09
2642 030 053 111 16 25 29 34 53 27 S3 58 82 02 14
2650 029 05t 1.19 11 23 24 39 42 22 61 62 87 04 30
2658 023 039 130 07 19 19 36 29 12 53 53 73 04 37
2667 025 040 125 08 21 22 42 38 16 62 63 B3 05 42
2675 021 032 124 14 20 25 40 42 27 5S4 60 72 04 19
2683 030 047 120 09 25 26 35 49 16 57 59 73 02 28
2692 035 053 119 03 27 27 33 52 04 59 59 72 02 57
2700 033 043 126 14 26 27 33 52 24 58 59 62 02 15
2708 036 045 1.17 17 31 35 35 71 29 66 71 71 02 15
27.17 033 044 1.10 24 31 39 39 80 42 68 80 85 02 12
2725 036 044 1.09 27 34 43 43 90 50 76 90 90 03 13
2733 038 053 106 28 34 42 42 87 51 75 87 96 02 11
2742 042 057 114 19 34 35 35 74 32 72 74 BO 02 15
2750 039 053 117 10 31 32 32 65 16 63 65 70 01 28
2758 041 060 115 05 31 32 32 65 08 64 65 76 0.1 48
27.67 034 046 125 03 27 27 32 53 05 59 59 63 02 47
2775 034 051 119 09 27 28 32 55 16 57 58 68 01 25
2783 035 056 117 1.0 27 27 33 52 18 58 59 75 02 24
2792 034 057 116 06 26 27 34 51 09 59 59 79 02 43
2800 038 062 111 10 29 30 31 59 16 58 60 79 01 27
2808 031 049 121 09 25 25 36 46 16 60 61 77 03 32
28.17 031 051 110 17 27 32 32 61 28 54 61 80 01 13
2825 032 050 1.06 24 29 36 36 71 41 60 71 90 02 1.0
2833 024 037 107 29 25 36 36 68 49 S1 68 84 02 05
2842 030 048 107 23 28 3.6 36 69 40 58 69 88 02 09
2850 028 043 117 14 25 28 35 51 23 53 58 72 02 17
2858 025 037 121 14 22 26 37 47 25 53 59 71 03 17
2867 027 043 125 06 22 23 40 39 12 63 64 82 05 48

comt'd

Day uy Ay Jows Wecs Uews Uscws Yscwe Uscwd Use Yoy

lemvs) {m] (x 100) {em/s) (crvs) [cmis] fem/s) femys] [emys] [em/s} [cm/t] [cm] lunl [ﬂn)

2175 050 067 108 12 38 40 40 88 20 86 88 95 02
2183 046 063 112 08 35 36 36 76 12 76 76 84 02 46
2192 060 078 104 19 45 47 47 108 35 106 108 113 03 3.5
2200 077 123 092 25 54 55 55 133 50 130 133 169 04 4.1
2208 131 265 074 34 84 89 89 233 82 3 233 377 08 99
2217 105 226 076 33 70 75 75 187 78 176 187 323 06 63
2225 096 195 080 21 64 67 67 165 46 159 165 267 05 89
2233 088 1.76 083 16 S8 60 60 144 32 ‘141 144 231 04 95
2242 092 173 084 19 61 63 63 154 40 150 154 233 05 85
2250 068 1.16 093 12 48 49 49 113 23 111 113 155 03 7.0
2258 0.66 1.17 094 09 46 47 47 106 17 105 106 151 03 82
2267 063 1.12 095 12 45 46 46 103 22 101 103 145 03 62
2275 054 090 101 09 39 40 40 87 16 86 87 117 02 56
2283 058 104 097 11 41 41 41 90 19 89 90 130 02 56
2292 042 071 108 06 31 32 32 64 09 63 64 87 0.1 49
2300 036 061 110 14 28 30 32 58 22 57 59 80 01 17
2308 034 056 1.11 22 28 31 32 60 37 57 60 17 01 07
23.17 034 054 097 36 34 48 48 99 70 76 99 126 03 09
2325 030 046 103 30 29 41 41 81 54 63 81 101 02 08
2333 022 035 116 1.8 22 28 36 SI1 32 47 57 73 02 10
2342 025038 122 15 22 25 38 45 28 S5 60 73 03 16
2350 021 033 134 11 18 19 36 29 22 51 52 66 04 20
2358 015022 157 03 14 14 14 14 03 14 14 16 00 04
2367 015 023 141 09 1S5 17 33 23 18 40 43 53 03 17
2375 014 022 149 07 14 15 15 1S 07 14 15 18 00 01
2383 0.14 021 15 07 13 13 13 13 07 13 13 17 00 01
2392 013 019 163 04 12 13 13 13 0412 13 1.5 00 02
2400 013019 156 09 13 14 14 14 09 13 14 1.6 00 00
2408 015022 120 22 18 28 39 47 41 42 57 66 03 07
2417 010 014 100 33 17 37 37 67 57 35 67 75 02 03
2425 013 020 104 33 19 38 38 69 58 38 69 89 02 04
2433 010 016 120 22 15 26 41 43 43 36 56 70 04 07
2442 007 008 164 13 10 15 15 15 13 10 15 1S 00 00
2450 0.13 017 147 14 15 19 36 29 27 42 49 48 04 12
2458 020 025 151 04 18 18 34 27 06 52 53 52 04 38
2467 020 025 147 07 18 19 36 30 14 54 55 S5 04°29
2475 025 033 128 12 23 26 37 46 22 56 60 64 03 20
2483 048 074 108 05 35 36 36 76 09 716 76 94 02 60
2492 045 069 110 03 33 33 33 70 04 70 70 86 02 68
2500 036 049 1.18 17 29 31 31 62 28 59 62 68 OI 12
2508 0.35 053 1.08 23 31 37 37 74 40 65 74 88 02 11
2517 032 045 105 29 3.1 42 42 36 53 69 86 93 02 10
com’d

21

Doy uy Ay Jows Uses Uows Uecws Uocwe Uocwb Uec Uow Uscw Ocw 30 Zoe
femis] [m] (x 100) [env/s] {cm/s] femvs] (cm/s} {cmvs) [em/s] [em/s) [em/s] [cm) [cm]) [cm]
2875 021 031 140 04 18 18 35 28 07 S2 S3 62 04
2883 020 028 136 09 18 20 38 31 18 52 355 64 04 2.7
29.33 053 079 097 27 43 50 50 113 52 101 113 134 03 24
2942 050 072 1.02 19 40 45 45 98 36 91 98 113 03 29
2950 052 072 108 1.0 38 39 39 86 17 86 86 96 02 45
2958 043 060 1.12 15 33 34 34 72 25 70 72 81 02 21
2967 034 049 1.18 10 28 29 32 57 17 57 59 68 0.1 22
29.75 039 056 117 09 30 30 31 60 15 60 60 70 01 26
2983 028 039 126 t4 24 .25 36 46 26 59 61 68 03 1.7
2992 028 040 125 10 24 26 36 47 18 58 60 67 02 25
3000 024 031 140 03 20 20 38 33 04 60 61 65 05 53
3008 022 030 143 02 18 18 35 28 03 S4 S4 59 04 51
3017 024 032 140 04 20 20 37 32 07 59 59 65 04 48
3025 0.18 025 144 11 16 18 33 24 21 45 46 53 04 15
3075 029 036 133 09 24 25 35 47 16 60 61 60 02 26
3083 024 031 141 04 21 21 40 36 06 64 64 65 05 5.1
3092 020 026 147 05 18 18 35 28 09 52 53 55 04 35
3100 018 023 £53 06 16 16 31 19 11 43 43 46 03 23
3108 009 012 1.7 07 10 12 12 12 07 10 12 13 00 00
3117 013 016 163 08 13 15 15 15 08 13 15 LS 00 01
3125 019 023 154 09 17 18 33 25 17 50 50 48 04 20
3133 027 033 131 14 24 26 35 48 25 57 60 59 02 15
3142 043 053 111 20 36 40 40 87 36 8! 87 86 02 19
3150 075 1.11 093 20 S4 S8 58 140 40 134 140 165 04 57
3158 067 1.08 096 16 48 49 49 113 3.0 1.1 113 144 03 5.1
3167 087 150 088 14 59 59 59 145 28 144 145 200 04 95
3175 058 098 099 1.0 42 42 42 93 18 93 93 125 02 58
31.83 074 1.31 091 22 51 52 52 1210 45 119 12 172 04 41
3192 067 1.16 091 29 49 53 53 123 58 1.6 123 168 04 28
3200 068 1.24 092 24 48 49 49 111 46 109 111 163 03 32
3208 062 1.09 095 13 44 46 46 102 24 100 102 144 03 57
32.17 056 096 098 12 41 42 42.93 22 91 93 126 02 50
3225 057 097 098 12. 41 43 43 94 22 92 94 128 02 50
3233 052 092 098 16 39 41 41 87 29 84 87 124 02 34
3242 048 084 098 19 37 41- 41 87 34 81 87 122 02 26
3250 050 088 101 10 37 38 38 81 18 80 81 114 02 47
3258 042 074 107 07 31 31 31 63 10 62 63 8% 01 45
3267 040 068 110 07 30 30 31 60 LI 59 60 83 01 39
3275 042 070 1.10 . 04 31 31 31 64 07 64 64 85 01 55
3283 044 073 107 14 33 34 34 71 24 70 71 92 02 24
3292 040 062 1.08 21 32 35 35 72 36 68 72 89 02.12
33.00 641-064 106 19 33 37 37 76 34 70 76 95 02 17
cont'd




Day wp Ay Sows Yees Urws Bows Yscwe Yscwh Use Usy Heew Ocw 20¢ Burst Day Depth H, U éu IR Q  Qu.
[cmvs] [m] (x 100) [ems] [cvs] femvs] [enu's) [er/s] fenv's] [en/s) [enis] lcml [cm) [em] Im]_{m) fem/s) | lem] [cm] [gsm™1)[gsm™1] [deg]
3308 040 065 1.08 14 32 35 35 70 24 66 710 73 12 18.3032.60 1.01 7.51 195 892 27 |00 00 0.00 0.00 [}
B1703 081 L1 09 29 31 31 61 14 $9 61 79 01 31 13 (803203154 7O U2 T U0 D 0@ 8 O
14 18.4732.50 1.01 13.69 348 835 20|00 00 000 000 O
3325032 048 121 06 25 26 35 49 10 59 60 73 02 40 15 [0SS3799093 1278 78 786 S4ll00 06 -000: @0 o
3333 029 045 123 08 24 25 36 46 14 59 61 74 03 36 16 18643300055 651 63 582 61]00 00 000 000 o
3342 029 044 120 11 25 27 35 49 19 56 59 71 02 23 17 18723294056 254 63 837 St |00 00 000 0.00 0
3350 028 043 122 09 24 25 36 46 16 58 60 7.4 03 30 13 18803256079 6.38 242 B.69 5000 00 000 000 O
3358 025 037 129 09 21 22 41 39 17 62 64 7.6 05 36 19 18.893234 084 9.26 323 7.82 48 |00 00 000 0.00 0
3367 023 035 131 12 20 21 40 34 26 58 60 72 05 22 20 18973241070 2599 357 869 53 (21176 013 000 17
3375 026 040 128 08 21 22 41 38 16 64 65 80 05 41 31 . Os3ssnesdLts 17 907 2100900 0l 0ot 0
3383 025 036 132 08 21 21 40 36 15 62 63 73 05 39 2 19143326034 1337 86 911 W00 06 We: 4w 0
23 19223316048 2684 98 839 69 [00 00 000 000 O
3392 022 032 122 18 21 26 38 46 34 SI S9 7.0 03 LI %4 930528049 1948 130,904 340D Do 000, 606 ©
3400 0.16 023 122 22 19 28 38 47 41 44 57 64 03 06 25 19.3932.450.38 1535 178 952 9 100 00 000 0.00 0
3408 023 031 119 20 23 30 34 55 34 48 S8 63 02 07 26 19.4732.35042 11.69 247 863 67 {00 00 000 000 O
3417 029 035 132 10 25 26 34 S50 13 58 60 58 02 21 27 19.5532.700.49 17.42 289 S32 40 {00 00 000 000 ©
3425 033 039 131 05 27 27 32 53 08 S9 59 56 02 34 28 19.6433.01 040 13.11 278 653 48 100 00 000 0.00 0
3433 031 039 131 05 25 26 34 49 08 60 61 60 02 39 29019028209 028°15.00 254:7.37 65:100-00 000 000 O
3442 029 038 130 10 24 25 35 47 17 60 &I 63 02 25 30 19303274015 23,33 272 862 62100 00 000 000 O
3450 036 047 120 15 29 31 31 61 24 59 61 65 01 L4 3 119893238052 338 297 B0 D16 43 0l 0X0. 33
32 19973234027 37.44 331 7.38 329019 160 033 000 357
3458 028 036 134 07 23 23 37 42 13 64 64 67 04 37 3 20053264012 4247 357 950 6 |18 149 017 000 2§
3467 025 034 137 03 21 21 40 36 05 64 64 70 05 58 34 20.1433.14045 3662 25 790 358100 0.0 ©0.00 0.00 0
3475 026 034 136 07 21 22 41 38 L4 66 66 7.0 05 41 35 202233250362149 62 779 0 |00 00 000 000 O
3483 025 033 136 05 21 22 41 38 10 65 65 7.0 05 46 36 20.3032920451277 95 912 39 (00 00 000 000 O
3492 024 033 123 16 22 27 36 49 29 52 59 65 02 13 gz gi;;:g :‘g 1:-51‘9 % ::g ;; ?2 ;i; g-g g-g %
3500 030 044 109 25 29 37 37 72 43 60 12 84 02 09 N eI man DAt A W
40 20.6432.521.80 895 325 1001 31 {35260 000 000 291
41 20723311 197 461 291 1037 41 [28 260 001 000 256
42 20,80 32.88 1.84 14.27 256 10.53 40 (35260 001 000 277
43 20893252181 14.80 277 10.18 41 (27 179 003 000 318
44 209732271.132292 318 989 39 (22260 039 000 353
45 2105324316233.82 353 938 25 (17260 132 111 14
Table JB-3 Avenge wavemdcunmtpummfmmd:& and SEDTRANS96 predicted outputs of 46 21143294 125 4502 14 955 24 |40 270 009 000 40
ripple and port rascs 47 21223333148 2526 40 922 44 |33 20 004 000 83
45 213033211122260 83 935 51/00 00 000 000 ©
Buest, Dy T.‘.’}" {f_‘, ‘cz,s] Ije”ﬂ ITJ l Q Qi 49 21393283103 1038 106 997 36|00 00 000 000 O©
e 50 21473244104 166 315 933 35 (38252 000 000 290
2 174732651223198 356 898 27 |26 172 001 000 32 PRt B il A o
3 17553307098 1836 32 937 44 (00 00 000 000 O 3 2104325308 24 g 21288 o :
A 13300100 818" 3eisos @loD ob B oo 53 21723316292 14.34 324 823 M43{15260 000 020 287
54 21.8033.10269 10.45 287 909 330{00 00 032 010 276
S 17723274 118 499 148 883 40 (00 00 000 000 O
55 21.8932.573.20 2681 275 852 55{00 00 029 005 282
6 17803240075 929 220909 35 (00 00 000 000 O
56 21973225344 27.65 282 847 216/|00 00 085 172 316
7 17893226096 10.17 301 8.46 37 [17 138 002 000 345 B Dhos 10024 766 316,115 D100 b8 204 626 st
81 17973261/ 106214211305:066 21 100 00: 000 008 0 58 22143288 4023174 351 1216 49 (00 00 019 104 11
2. 18063213 105 1104 13 877 35100 00, 0. 000 0 5 22223352375 1827 11 1196 52 [00 00 001 016 66
10 18143322106 528 37 944 43 (00 00 000 000 O 2 3332273 1B : .99 & - 5
11 18223297122 709 139 853 36 |00 00 000 000 0 e
cont’d
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Burst Day Depth H, U v wln & & Q. G Burst Day Depib H, U
(m] {m) [cm/s] [deg] lll [degllicm] [cm]) (g sm~1][gs m~1] [deg] [m] [m] [covs]
® 22303366356 834 66 1207 56 |00 00 001 012 116 108 2630 3347 137 3279 16 1069 13 |39 260 006 000 55
61 223933213.45 899 116 1168 66 |00 00 000 012 127 109 26393376 12223.02 S5 1108 30 {3.1 207 000 000 91
62 22,47 3269 3.56 7.20 127 1192 65 (0.0 0.0 0.00 0.00 163 110 26.47 33.35 1.31 1233 91 1107 13 |29 196 0.00 0.00 124
63 22553248315 1.70 168 1187 65 0.0 00 000 000 333 111 2655 3281 1.30 391 124 1091 9 [00 00 000 000 O
64 22643275270 545 333 1085 61 |14 260 000 004 337 112 26,64 32.57 106 469 360 1067 6 {00 00 000 000 O
65 22723326224 400 337 1105 59 |17 260 000 007 218 113 26.72 3283 0.92 11.86 339 1006 0 |00 00 000 000 0
66 22803338206 419 218 11.70 55 3.7 260 000 000 237 114 2680 33.37 091 12.50 358 999 350{00 00 000 000 O
67 22893310 1.76 904 237 1060 64 |41 272 001 000 276 115 2689 33.64 135 3.60 24 922 341)22 146 000 000 244
68 22.9732.67 153 13.54 276 1080 67 |39 262 002 000 326 116 2697 3337 146 1427 244 900 330[40 269 006 000 264
69 23.0532.56 1.65 1633 326 1062 62 |38 255 017 000 357 117 27.053286 1.63 23.17 264 9.59 32217 260 0.2 079 307
70 23.1432.82 1.24 31.08 357 1047 62 (24 260 058 000 20 118 27.14 3263 1.95 24.35 307 9.63 330{21 260 010 000 347
71 3.22334313237.42 20 1037 50 (3.4 228 005 000 49 119 27.22 3284 1.71 23.34 347 1030 335{00 00 053 o010 10
72 23303373104 2434 49 1017 55 (27 177 001 000 94 120 27.30 3342256 30.76 10 1008 327]28 260 009 000 38
73 23.393338097 17.13 95 10.11 71 (00 00 000 000 O 121 27.39 3381 1.95 2395 38 1016 328{3.1 260 001 000 76
74 23.47 32.850.82 7.05 112 10.14 47 |0.0 0.0 0.00 0.00 V] 122 27.47 33.61 1.96 1400 76 1037 322{ 2.5 260 0.00 0.00 140
75 23.5531.530.77 202 170 1003 38 [00 00 000 000 © 123 27.55 3301 213 408 140 1030 328{2.8 260 000 000 348
76 23.64 32.620.65 444 357 1050 45 |00 00 000 000 O 124 27.6432.69 195 233 348 1099 321{3.1 210 000 000 358
77 23.7233.19054 760 16 10.19 53 [00 00 000 000 O 125 27.72 3279 132 7.10 358 10.82 31341 274 000 000 18
78 23.80 3349044 275 100 1001 48 |00 00 000 000 O 126 27.803324 1.64 1039 18 1122 321[33 221 000 000 50
79 23.8933280.75 613 204 1027 26 [00 00 000 000 O 127 27.8933.64 144 554 49 1123 323[35 232 000 000 178
80 23.9732890.63 1561 258 972 57|00 00 000 000 O 128 27.9733.53 1.4 438 178 11.60 296[3.5 237 000 000 232
B1 24.0532.59 0.65 2041 314 901 27119 162 009 000 355 129 28.05 33,01 145 1092 232 11.23 308 {3.4 223 001 000 293
82 24.1432750.52 3007 355 1063 O |21 171 028 000 17 130 28.14 3267 129 13.69 293 1L12 51 |41 276 004 000 344
83 24.2233300343994 17 907 27|00 00 000 000 O 131 28.2232.77 1.36 19.65 344 1093 331{34 260 027 000 13
84 24303375031 3006 43 884 56 |00 00 000 000 O 132 28303321 1123201 13 1115 10 133 223 009 000 38
85 24.3933.650.352248 85 1027 87 |00 0.0 000 000 O 133 28393369 1.19 27.62 38 1080 295[3.7 246 002 000 79
86 24.4733.07023 1267 113 850 3500 00 000 000 O 134 28.47 33.66 1.27 1652 79 1513 276{2.5 165 000 000 118
87 24.553262 111 532 146 829 20|00 00 000 000 O 135 28.55 33.11 1.03 11,72 118 1107 68 {00 00 000 000 O
88 24.643259 1.13 708 265 798 38 |00 00 000 000 O 136 28.6432.68 095 3.57 170 11.62 56 [00 00 000 000 O©
89 24723308132 991 340 836 19 [00 00 000 000 O 137 28.72 3265 104 223 334 1092 65 |00 00 000 000 O
90 24.3033.55 117 461 346 999 14 [37 260 000 000 265 138 28.80 33.02 1.03 672 346 10.10 301{00 00 000 000 O
91 24893345214 370 265 967 O (40269 001 000 262 139 28.89 3353097 439 19 1037 312{00 00 000 000 ©
62 24973302194 1373 262 957 4 |34 260 007 000 286 140 28.9733.57076 904 232 954 81 (32212 002 000 237
93 25.0532.60 1942325 286 952 357019 260 0.3 000 332 141 29.0533.11220 20.62 237 7.78 131|3.3 260 003 000 270
94 25143264 1902475 332 967 1 [12260 044 077 4 . 142 29.1432.752.39 1898 270 848 148{07 260 010 034 305
95 25223311 1663299 4 1008 35638 250 012 000 33 143 29.22 3269274 22.80 305 9.10 200(09 260 015 040 349
96 25.3033.661202868 33 958 3 {31204 003 000 72 144 29.303298 2.83 25.12 349 822 182[0.6 260 005 025 13
97 25393370 14322.16 72 964 349[00 00 000 000 0 145 2939 33.50277 1892 13 8382 i97(40 268 000 D00 56
98 25473323 132 1138 102 935 356(00 00 000 000 © 146 29.4733.652.66 842 57 8.17 207(42 279 000 000 156
99 25553269094 419 154 981 352(00 00 000 000 O 147 29.55 3317251 748 156 854 214(33 218 000 000 182
100 25.64 32,53 1.15 433 287 1042 1 (33 220 000 000 334 148 29.6432.74 227 496 182 804 217(33 219 000 000 296
101 25.72 32.89 1.38 1047 334 10.14 359 |39 259 000 000 342 149 29.723263 212 526 296 830 234[2.5 164 000 000 333
102 25803343 1.73 539 342 1034 35929 192 000 000 255 . 150 29.80 32.85 1.29 12.68 333 948 44 (00 00 000 000 O
103 25.89 33.53 1.35 530 255 1059 7 3.4 226 001 000 249 151 29893336080 1102 5 869 63 (26 171 000 000 49
104 2597 33.16 141 1725 249 10.10 § (37 246 007 000 272 152 29.9733.64 142 467 49 949 71 (00 00 000 000 O
105 26.05 32.71 1.47 2468 272 1041 9 |40 270 012 000 320 153 30.05 3330097 2.14 275 1008 50 [0.0 00 000 000 O
106 26.14 32.58 1.28 27.00 320 1046 4 |11 260 060 077 351 154 30.14 3287083 474 259 983 70 (00 00 000 000 O
107 26.22 32.93 1.51 3540 351 1064 1 |23 260 036 000 16 155 3022 3269095 823 315 10.10 49 [00 00 000 000 0

cont'd cont'd



Burst Day Depth H, U oy To da|m M Qu Quur
{m] [m) {cm/s] [deg] {s] [det lcml(cm] [gsm~1]( sm 1][“8]
156 30.30 32.82 0.72 20.17 357 9.53 29 0.03 0.00

157 30.39 33.33 0.92 21.45 12 9385 22 24 162 0.02 0.00 63
158 30.47 33.61 097 2080 63 8.97 270{3.7 260 0.02 000 104
159 30.5533.36 2.17 1589 103 8.68 290[4.0 266 001 000 147
160 30.64 32.87 1.93 15.67 147 895 28433 218 0.00 000 176
161 30.7232.60 1.93 7.11 176 8.66 279(00 00 000 0.00 0
162 30.8032.74 1.13 226 282 9.48 84 |23 156 0.00 0.00 18
163 30.8933.191.39 686 18 9.35 83 [00 00 0.00 0.00
164 30.97 33.57 035 449 66 9.15 82 ({00 00 000 0.00
165 31.05 3343027 496 143 1025 59 |00 00 000 0.00
166 31.1433.040.26 7.09 186 968 28 |00 00 0.00 0.00
167 31.2232.750.66 552 300 923 50 |00 00 000 0.00
168 31.30 32.73 0.38 14.32 356 8.69 42 |1.7 260 005 0.64
169 31.3933.07 291 2004 41 830 92 (00 00 015 0.05
170 31.47 33393702291 85 829 83 |00 00 012 022
171 31.5533.29 3.55 18.80 139 1056 €2 |00 00 007 013
172 31.64 32.91 2.90 1639 184 11.79 49 (00 00 0.02 0.09
173 31.7232.65 3.17 11.94 260 1092 47 |00 00 022 0.26
174 31.80 32.61 3.22 22.01 29t 1090 44 [00 00 026 0.13
175 31.89 32.99 2.83 24.24 324 1142 40 |00 00 027 0.07
176 31.97 33.49 2.58 25.80 343 10.87 41 {00 00 0.1 0.02
177 32.05 33.57 273 10.36 359 11.51 46 (00 00 0.1 0.02
178 32143324271 1083 5 1101 59 {00 00 000 0.01
179 32223286254 878 1 1125 45|06 260 002 0.17
180 32303270214 1367 6 1108 36 |02 260 0.01 0.13 16
181 32393293229 1203 16 1088 42 |06 260 0.00 010 32
182 32.47 3334220 9.73 32 1135 45 |3.8 254 000 000 78
183 32.5533.41 1.60 454 78 11.13 42 |40 270 000 000 204
184 32.64 33.15 1.59 7.31 204 1144 42 |42 278 0.00 000 248
185 32.72 32.82 1.80 5.84 248 1042 43 |32 260 001 000 274
186 32.80 32.61 1.73 13.10 274 1097 42 |2.8 260 0.04 000 326
187 32.8932.77 2.10 19.56 326 1004 58 3.0 260 0.09 000 360
188 32.97 33.24 1.71 23.67 360 10.19 46 {3.9 262 001 000 20
189 33.0533.47 1.68 13.64 19 996 56139 257 0.00 000 56
190 33.14 3328 1.74 944 56 9.76 58 |00 00 0.00 0.00 0
191 33.2233.00094 7.54 68 9.61 52 3.0 197 000 000 61
192 33.3032.71 1.40 625 61 9.76 72 {3.4 227 000 000 39
193 33393270 1.50 760 39 1001 53 |33 222 000 000 35
194 33.47 33.07 1.51 967 35 969 57 |24 161 000 000 9%
195 33.5533.36 1.12 7.86 90 1048 6 {00 00 000 0.00 0
196 33.64 33.23 1.01 679 141 985 55 100 00 000 0.00 0
197 33.7232.99 1.06 494 177 1003 60 |0.0 0.0 0.00 0.00 0

0

5.

w = o LS 00 M
o—uuxnsgmun - X-N-X-K-]

198 33.8032.70 1.08 557 270 9.83 60 {00 00 000 0.00
199 33.89 32.62 1.13 15.18 320 8.97 37 |3 . X
200 33.97 33.06 1.00 24.81 353 9.30 26 (2.5 167 002 0.00 16
201 34.0533.52095 2029 16 9.10 24 100 00 000 0.00 0
202 34.1433.53 062 11.47 31 8.69 282(3.6 243 000 000 37
203 342233.312.18 440 37 868 86 |00 00 000 0.00 0

28

Burst Day Depth H,

252 38.30 34.27 4.77 12.45 X
253 38.39 33.803.91 1671 171 11.00 74 (0.0 00 021 031 177
254 38.4733.13 3.83 21.49 177 10.12 80 {00 00 000 003 190
255 38.5532.793.15 8.71 190 1034 61 {05 260 0.00 002 201
256 38.64 33.152.57 3.26 201 1027 59 (13 260 0.00 013 168
257 38.7233.882.85 842 168 9.30 80 |00 0.0 045 014 179
258 38.8034.143.3) 28.88 179 975 70 (00 00 163 087 199
259 38.89 33.713.56 3629 199 9.52 56 (0.0 0.0 0356 022 221
260 3897 33.08 3.12 29.61 221 9.34 64 {00 00 022 007 248
261 39.0532.74 2.77 24.53 248 944 73 {23 260 0.06 000 307
262 39.14 33.07 2.28 21.60 307 9.00 77 |17 260 009 084 352
263 39.2233.913.14 23.29 352 8.56 83 |04 260 0.00 0.10 17
264 39.30 3444 3.63 1049 17 855 88 (22 260 000 000 142
265 39.3934.18292 878 142 874 85|32 260 003 000 173
266 39.47 33.452.69 19.4] 173 854 89 |10 260 009 040 187
267 39.5532.823.22 22.78 187 842 93 [33 260 000 000 216
268 39.64 32.842.56 952 216 8.57 93 3.8 255 0.00 000 226
269 39.7233.572.34 408 226 8.62 82 (3.6 243
270 39.8034.222.56 11.58 190 8.12 253 |00 0.0 075 007 200
271 39.89 3402 3.17 35.23 200 8.23 218{02 260 066 059 224
272 39.97 33.41 3.07 3594 224 7.74 226|19 260 027 000 244
273 40.05 32.89 2.48 30.46 244 795 23932 215 004 000 295
274 40.14 32.85 1.45 23.05 295 828 26234 228 009 000 354

275 40.22 33.56 1.33 27.38 354 8.68 33 {29 192 0.02 000 28
276 40.30 3440 1.13 21.03 28 9.06 207{00 00 000 0.00 ]
277 40.3934.430.14 11.30 110 893 55 [00 00 000 0.00 0
278 40.4733.79 0.78 20.47 162 8.74 153|00 00 000 0.00 ]
279 40.5533.070.51 18.91 190 9.77 27 [00 00 0.00 0.00 0
280 40.64 32.77 0.81 15.45 223 1000 65 {00 00 0.00 0.00 0
281 40.7233.200.74 993 290 9.12 65 |00 00 000 0.00 0
282 40.80 34.070.19 3.53 175 9.31 33 {00 00 0.0 0.00 0
283 4089 34.290.09 15.78 180 975 9 |00 00 000 0.00 0
284 40.9733.750.14 23.87 204 902 38 |00 00 000 0.00 0
285 41.0533,150.21 2420 234 9.40 44 (00 00 000 0.00 ]
286 41.14 32.800.28 24.65 279 9.05 291{00 00 0.00 0.00 0
287 41.2233.150.24 24.63 353 7.79 19 |00 00 0.00 0.00 0
288 41303399023 28.11 25 920 17 {15 128 002 000 85
289 41.39 34.38 1.48 2240 85 7.61 45 [34 229 0.13 000 143
290 41.47 33.98 2.08 30.69 143 £.10 40 266 012 000 167

21260 002 000 191
04 260 000 006 204
00 00 000 003 203
.0 0. X 170
00 00 091 180 i85
00 00 033 421 184
00 00 002 279 208
00 00 000 0.10 246
00 0.0 0.0 0.39 41

291 41.5533.21 211 28.19 167 792
292 41.64 32.70 295 1602 191 8.23
293 41723292332 791 204 858
294 41.80 33.69 3.92 497 203 10.27
295 41.89 34.25 4.50 14.19 170 11.13
296 41.97 33.95 4.09 28.18 185 10.76
297 42.05 33.28 5.10 18.87 184 1092
298 42.1432.74 593 8.41 208 10.85
299 42.22 32.83 497 2.26 246 1092

ZROLRLISIRES
)
o
)
°
)
]
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Burst Day Depth H, U v [ N Q Q Qi
[m} {m] {cm/s] [deg] lsl [dc Icm]lcmll sm-1])(gsm™1] [deg]
204 34303290 1.80 389 355 28 186 000 0.00 346
205 34.3932.70 1.81 8.31 346 832 2!7 41 272 001 0.00 1
206 34.473287 197 1475 1 897 32732 217 000 000 26
207 34553329 191 836 26 8.86 302|00 00 000 000 ©
208 34.6433.41 154 287 69 8.73 327|00 00 000 0.00 [}
209 34.723321 135 033 258 9.13 325|100 00 0.0 000 O
210 34.8032.87 1.20 7.13 231 9.03 271/00 0.0 0.00 0.00 0
211 34.8932.63 1.18 13.05 308 939 63 |33 260 0.15 000 349
212 34973281 1.45 27.35 349 9.75 347116 260 035 104 11 -
213 35.0533.30 1.62 31.58 11 1017 17 |30 260 011 000 34
214 35.1433.63 1.51 24.68 34 1044 37 |41 271 003 000 65
215 35.2233.51 1.46 1955 65 1040 44 [34 227 001 0.00 91
216 35.3033.12 1.35 14.15 91 1018 61 |30 202 000 000 104
217 35393272 1.35 7.35 104 1012 75 |29 193 000 000 84
218 35473267 144 361 84 973 68 |00 00 000 000 O
219 35.5533.00 096 3.77 67 928 80|00 00 000 000 O
220 35.64 33.43 106 396 143 961 72 {30 197 000 000 196
221 35.7233.37 140 11.15 196 9.57 63 (3.6 242 001 000 238
222 35.8033.04 146 1461 238 9.82 59 |37 246 003 000 271
223 35.8932.64 138 1993 271 964 66 {34 228 003 000 328
224 35973262 1.42 2069 328 926 21 |23 235 026 0.00 1
225 36053303 1.13 3431 1 938 40 124 20% 0.6 000 26
226 36.1433.56 0.87 32.15S 25 9.38 41 |17 138 002 000 52
227 362233.68 0.79 22.11 52 9.57 44 100 00 0.00 000 0
228 36303335 0.72 12.15 114 974 76 |00 0.0 000 0.00 0
229 36.39 32.79 0.78 10.61 167 9.54 26 {00 00 000 0.00 0
230 36.47 3252 066 8.49 236 940 6 |00 00 000 000 0
231 36.5532.72 0.77 13.34 284 931 87 |00 00 000 000 O
232 36.6433.22 083 11.68 293 9.38 68 |00 00 000 000 O
233 36.7233.52 047 1239 270 929 75 |00 00 000 0.00 0
234 36.8033.32 044 15.66 260 9.28 72 |00 00 0.00 000 0
235 36.8932.79 0.26 32.13 272 8.44 83 |00 00 000 000 ©
236 36.97 32.50 0.27 35.85 301 7.64 285]23 192 038 000 336
237 37.0532.70 0.60 41.09 336 7.94 329100 00 265 0.10 356
238 37.1433.32 2.65 49.71 356 7.89 323{00 00 167 029 11
239 37.2233.89 397 4045 11 8.33 313/00 00 021 016 26
240 37.3033.71 387 2289 26 9.22 32000 00 001 0.02 53
241 37.3933.09 3.00 10.28 53 1033 33700 00 0.00 005 30
242 37.47 3255 3.63° 588 30 1060 336/00 00 0.10 0.70 70
243 37.5532.56 4.15 1597 70 1086 331100 00 316 15529 76
244 37.64 3298 796 24.96 76 1082 75 |00 0.0 4290 421960 113
‘245 37.7233.51 11.66 34.30 113 1297 70 {00 0.0 17550 8259.37 143
246 37.80 33.69 13.11 49.07 143 1247 79 [00 00 66.16 827.18 162
247 37.89 33.29 8.29 54.55 163 1243 72 |00 00 17.03 18321 186
248 37.97 3274 6.19 42.60 186 1242 69 |00 00 008 1289 219
249 138.05 32.69 6.22 10.47 219 1220 74 |00 00 008 586 339
250 38.1433.34 592 11.75 339 1152 61 |00 00 000 035 38
251 38.2234.08 495 459 38 1137 73 [0.0 00 004 0.84 148
cont’d
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Burst Day Depth H, U ¢v Tu ¢
[ 2 !4
300 42.30 33.46550 335 41 1113 75 |00

301 42.39 3413637 72.77

302 42.47 34.01 650 18.93
303 42.55 33.35 6.62 32.72
304 42.64 32.75 5.82 19.20
305 42.72 32.67 5.13 10.01
306 42.80 33.30 4.62 4.52
307 42.89 33.97 472 7.46
308 42.97 34.11 3.89 27.71
309 43.05 33.59 3.27 23.24
310 43.14 33.08 3.71 23.65
311 43.22 3291 2.77 16.39
312 43.3033.353.29 9.13
313 43.39 34.04 2.99 6.3

314 43.4734253.44 7.28
315 43.5533.812.25 16.62
316 43.64 33.22 1.86 16.89
317 43.72 3293 1.58 11.12
318 43.8031.24 1.48 7.62
319 43.89 3393 1.53 11.15
320 43.97 34.29 0.86 4.35
321 44.05 33.97 0.76 18.06
322 44.14 33.38 0.80 14.63
323 44.2233.070.62 14.34
324 44.3033.11 0.64 9.87
325 44.39 33.66 0.62 12.63
326 44.47 3410052 4.14
327 44.55 33.90 0.37 13.58
328 44.64 33.39 0.49 13.33
329 44.72 33.04 0.35 14.06
330 44.80 33.050.32 11.54
331 44.89 33.530.18 5.26
332 44.97 34.100.38 2.01

333 45.05 34.050.17 11.99
334 45.14 33.58 0.26 16.14
335 45.2233.260.33 17.15
336 45.3033.11 0.22 13.73
337 45.39 33.41 0.87 10.23
338 45473392089 5.10

339 45.55 33.98 0.67 7.46

340 45.64 33.60 0.45 11.59
341 45.72 33.24 0.62 10.77
342 45.80 33.10 091 11.08
343 45.89 33.35 0.85 9.70

344 45.97 33.89 0.67 13.45
345 46.05 34.14 092 6.37

346 46.14 33.850.74 8.4

NQ Q  Qu.
m] [m] [cm/s] [deg] {s] [de [cm](cm][_!sm 1)[gsm~1])[deg]
0.02 i3 164
165 11.10 77 {00 0.0 0.43 929 168
168 10.35 87 |00 00 477 57.45 174
174 11.15 78 {00 00 043 793 187
187 10.66 87 |00 00 002 1.06 204
204 1041 79 |00 00 000 019 212
212 1109 76 |00 0.0 0.00 014 1%
190 978 80 {00 00 057 0.54 188
188 10.15 84 (00 00 027 028 204
204 1057 75 (0.0 0.0 029 032 226
226 944 81100 00 005 004 251
251 1023 74 |00 00 0.00 000 294
294 8.81 268125 260 0.00 000 323
323 859 7800 00 000 0.01 20
220 9.61 268(3.7 247 001 0.00 197
197 8.40 264 3.5 234 001 000 212
212 848 255(33 221 000 000 247
247 9.17 68 {30 202 000 000 292
292 9.67 63 {33 219 000 0.00 6
6 9.86 5800 00 000 0.00 0
164 9.47 231(00 00 000 0.00 [+]
179 9.89 282{00 00 000 0.00 0
207 1024 64 {00 00 000 0.00 [}
230 9.73 68 |00 00 000 0.00 ]
276 9.52 59 {00 00 000 0.00 0
1 1013 21 |00 00 000 0.00 0
96 1000 29 (00 00 0.00 0.00 0
170 9.82 9 |00 00 000 0.00 0
196 1020 13 100 00 000 0.00 0
216 932 21 100 00 000 0.00 0
248 9.38 4500 00 000 0.00 0
282 992 36|00 00 000 0.00 0
211 1061 10 )00 00 000 0.00 0
192 9.90 349(00 00 000 0.00 0
214 10.16 30 {00 00 000 0.00 [}
239 9.64 68 |00 00 000 0.00 0
261 9.57 87100 00 000 0.00 [
299 9.10 41|00 00 000 0.00 [
337 942 44 ({00 00 000 0.00 0
197 9.15 35100 00 000 0.00 0
211 930 31|00 00 000 0.00 [}
233 9.50 39 |00 00 000 0.00 o
255 8.89 41 |00 00 0.00 0.00 0
328 9.15 21100 00 000 0.00 0
13 909 21100 00 000 0.00 0
85 905 32 (00 00 000 0.00 0
156 893 18 {00 00 000 0.00 0
175 8.26 11 {28 188 0.00 0.00 185

347 46.2233.501.21 7.12

cont’d

cont’d



Burst Day Depth H, U ¢v T, ¢s A Q Q. Q.. Burst Day Depth H, U oév Tu da|m X Qs Q. Q.

[m) [m] [cms) ldezl [ll Id lcm}ltm]lsim llg 1]ld=sl (m] [m] (cmis} {deg] {s] [deg]licm] [cm](gsm™1](gsm™1] (deg)
348 46303325203 623 28 0.00 . 396 50.30 34.00 1.65 8.03 169 1042 38 |[2.8 184 0.00 000 199
349 4639 33.27 1.80 1.6 l89 7.68 27 0.0 0.0 0.00 0.00 0 397 50.39 33.58 1.19 9.47 199 10.50 50 [3.1 207 Q.00 000 218
350 4647 33.62 1.88 2.05 162 802 28 {00 00 000 0.00 0 398 50.47 33.28 1.35 8.43 218 1024 52 100 00 0.00 0.00 0
351 46.5533.89 1.40 1499 161 797 32 |21 172 007 000 181 399 50.5533.34 1.01 646 246 9.71 S1]00 00 0.00 0.00 0
352 46.64 33.65 1.80 28.17 181 7.51 62 {00 00 067 018 195 400 50.64 33.70 0.95 4.85 263 10.18 57 [0.0 00 0.00 0.00 0
353 46.7233.25 5.14 3242 195 794 97 |00 00 Q77 035 27 401 50.7233.97079 3.89 213 940 70 j00 00 000 0.00 ]
354 46.80 33.04 4.36 31.77 207 8.70 104{00 00 028 045 218 402 50.80 33.88 0.81 646 194 9.52 46 |00 00 000 0.00 0
355 46.89 33.11 4.52 22.89 218 9.06 104|00 00 003 005 230 403 50.89 33.500.33 7.76 207 923 62 |00 0.0 000 0.00 0
356 4697 33.51 427 1405 230 8.70 113{00 00 003 008 211 404 50.97 33.21 0.51 423 232 9.74 43 |00 00 000 0.00 ]
357 47.05 33.94 4.69 14.45 211 8.58 147/00 00 006 001 214 405 51.05 33.30 0.64 10.62 359 9.50 3100 00 0.00 0.00 0
358 47.1433.873.72 19.73 214 836 109|03 260 0.03 019 224 406 51.1433.690.76 17.09 42 9.58 56 |00 0.0 000 0.00 0
359 47.22 33.61 2.84 16.12 224 9.13 257(0.4 260 001 0.14 247 407 51.22 34.070.48 21.22 67 927 59 {00 00 000 0.00 [}
360 47.3033.34 2.63 13.23 247 9.57 232|128 260 000 000 268 408 51.30 34.06 1.01 18.04 110 921 26100 00 0.00 0.00 0
361 47.3933.25 232 10.38 268 924 22932 214 000 000 298 409 51.39 33.67 0.41 21.85 154 8.71 20 {24 161 001 000 186
362 47.47 3337 1.80 4.16 298 920 211 (00 00 000 0.00 [} 410 51.47 33.22 1.21 17.22 186 8.53 340{00 00 0.00 0.00 0
363 47.5533.76 126 2.05 174 984 25 |00 0.0 0.00 0.00 0 411 51.5533.12 1.30 1456 212 8.03 67 100 0.0 000 0.00 o
364 47.64 33.85081 9.10 193 1023 15 (24 162 001 000 205 412 51.64 33.44 1.43 1230 237 8.12 71 |00 0.0 000 0.00 o
365 41.72 33.61 0.80 18.11 205 10.74 31 |1.6 134 002 000 223 413 51.7233.86 0.97 1520 230 8.47 270(2.7 179 003 000 224
366 47.80 33.31 0.68 22.12 223 106t 23 |00 00 000 0.00 o 414 51.8033.92 1.09 22.56 224 893 86 [1.8 147 0.03 000 238

367 47.89 33.18 0.54 25.35 249 10.12 47 |00 00 000 0.00 0 415 51.89 3359 0.94 23.57 238 8.77 80 {30 197 003 000 249
368 47.9733.500.88 17.48 273 9.76 47 |00 00 0.00 0.00 0 416 51973322 1.10 21.98 249 8950 69 {00 00 0.00 0.00 0
369 48.0533.91095 9.25 329 958 38 /100 00 000 0.00 0 417 52.0533.13 1.09 1684 279 8.29 282{3.0 203 0.01 000 340
370 48143408092 273 3 982 30|00 00 000 0.00 0 418 52.14 3349 1.60 15.62 340 858 19 |25 169 001 .000 22
371 48.2233.93094 192 135 1006 49 {00 00 000 0.00 0 . 419 52.2234.02 140 1566 22 8.44 46 |00 00 000 0.00 0
372 43.3033.62 085 1.09 223 999 30|00 00 0.00 0.00 ] 420 52.3034.171.48 7.77 84 874 57 |00 00 000 0.00 [

0 8

373 48393336076 202 45 991 25|00 00 000 0.00 421 52.39 3381 1.35 9.77 145 936 43 |25 170 000 000 185
374 48.47 3338070 7.53 37 879 32 |24 160 000 0.00 46 422 52.4733321.50 870 185 8.35 46 (00 00 000 0.00 0
375 48.5533.721.54 943 46 853 30 [3.6 260 000 000 138 423 52.5533.08 1.26 785 212 877 51 /00 00 000 0.00 0
376 48.64 33.83 2.67 690 139 859 23 |19 260 0.00 000 158 424 52.64 33.30 1.44 534 236 8.75 47 |00 00 000 0.00 0
377 48.7233.70 2.54 9.81 158 932 9 |22 260 001 000 182 425 52.7233.84 1.32 434 215 909 32 /00 00 000 0.00 [
378 48.80 33.41 2.25 14.48 182 941 14 |00 00 003 002 205 426 52.80 34.09 1.27 8.35 205 8.86 35 |24 158 000 000 214
379 48.8933.153.02 1529 205 9.i8 17 |00 00 0.00 002 220 427 52.89 33.79 1.09 14.48 214 943 17 |31 207 002 000 238
380 48.97 33.19 3.11 6.87 220 10.58 18 0.0 00 0.00 002 236 428 52.9733.311.22 18.86 238 927 40 |20 260 0.03 000 254
381 49.05 33.55 3.48 484 236 1058 27 {00 00 000 003 188 429 53.0533.112.42 17.93 254 882 58 {22 260 0.00 000 283
382 49.1433.923.40 624 188 1082 33 |00 00 001 0.03 183 430 53.1433.292.70 6.72 283 889 88 |10 260 0.00 0.07 4
383 49.2233.953.38 9.62 183 10.07 26 {00 00 004 006 1% 431 53.2233853.20 737 4 883 80)22 260 000 0.00 80
384 49.3033.713.25 14.78 189 1002 35 |00 00 008 o.14 207 432 53.3034.15295 469 80 877 74 /00 00 000 0.01 145
385 49.39 33.30 3.14 17.50 207 1048 35 |00 00 00! 001 239 433 53.3933.913.77 904 145 863 89 |00 00 0.1 002 169
386 49.47 33.14 2.53 11.52 239 10.60 36 |0.7 260 0.0 012 262 434 53.4733.393.70 11.94 169 907 83100 00 003 0.03 166
387 49.55 33.40 2.38 10.81 262 1039 48 |00 00 0.00 000 240 435 53.55 33.04 3.48 15.67 166 8.38 112|00 00 0.05 007 164
388 49.64 33.722.82 6.19 240 1020 60 |00 00 000 001 221 436 53.64 33.10 3.96 16.46 164 850 98 100 00 002 0.05 160
389 49.7233.822.74 684 221 10.73 67 |13 260 0.00 016 225 437 53.7233.59 4.18 12.26 160 888 97 |0.0 260 0.06 026 167
390 49.80 33.652.19 9.94 225 1082 63 {22 260 001 000 228 438 53.80 34.00 3.08 19.06 167 923 89 {1.7 260 0.29 119 195
391 49.89 33.33 1.88 13.20 228 11.07 71 |41 276 0.00 000 267 439 53.89 33.852.23 30.87 195 9.39 80 |42 277 0.2 000 223
392 49.9733.24 1.68 8.84 267 10.87 57 {3.2 213 0.00 000 304 440 53.97 33.36 1.61 27.22 223 9.13 81 |38 252 006 000 247
393 50.05 33.51 1.47 6.10 303 1045 57 (41 276 000 0.00 353 441 54.0533.02 1.42 23.86 247 9.03 72 |30 197 0.01 000 293
394 50.1433.94 1.88 7.68 353 10.35 52 (3.3 218 000 000 160 442 54.1433.19 1.32 1601 293 9.30 69 |00 00 0.00 0.00 0
395 50.22 34.18 1.59 1.80 160 10.30 57 [3.7 246 0.00 000 169 443 54.22 3374 1.08 1683 348 866 57 {00 00 0.00 0.00 0
cont’'d cont'd
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Burst Dey Depth H, [ [} Q  Qu, Burst Day Depth H, U du
[m] (m) lcm/l) [deg] lil [de!llm] lcml lgsm™1)lgs m™1] [deg] [m] {m) fcrns] |

444 5430 34.19 1.05 13.51 28 898 0.00 0.00 0 492 58.3033.520.90 525 1 1201 331}3.

445 54.39 34.170.83 7.25 131 9.7t 55 00 00 0.00 0.00 0 493 58.39 3407 1.31 548 106 11.98 329(33 222 0.00 000 162
446 54.4733.64 0.56 938 178 8.18 5 |3.4 260 000 0.00 243 494 58.47 34.01 1.18 13.31 162 11.33 320]0.8 260 0.8 042 197
447 54.55 33.19 2.97 12.05 243 8.00 29709 260 0.02 020 2717 495 58.5533.51 1.91 25.52 197 11.47 32814.0 267 0.09 000 217
448 54.64 33.15 3.67 1497 277 7.86 297/0.0 00 0.02 001 301 496 58.64 33.08 1.57 25.58 217 11.27 308|{00 00 008 006 243
449 54.72 33.62 3.77 13.90 301 8.16 301|00 00 003 042 212 497 58.72 33.03 2.67 18.14 243 12.11 324124 260 000 000 262
450 54.80 34.14 4.65 11.80 272 10.17 323|0.0 0.0 085 516 244 498 58.80 33.46 1.94 754 262 11.87 337)4.1 272 0.00 000 250
451 54.89 34.08 5.37 25.01 244 10.60 329 |00 00 145 504 234 499 58.89 3401 1.77 292 250 11.12 317]00 260 000 007 198
452 54.97 33.59 4.55 29.41 234 11.00 352|00 00 035 121 239 500 58.97 3408 2.61 7.64 198 1044 34 |00 00 006 003 204
453 55.05 33.11 4.02 21.91 239 11.14 348100 00 000 006 268 501 59.05 33.66 2.70 18.05 204 1046 32300 00 007 004 218
454 55.14 33.083.56 592 268 1161 4 |00 00 000 0.07 30 . 502 59.14 33.19 3.23 18.85 218 9.84 307(0.0 00 0.00 001 224
455 55.2233.484.00 452 30 1120 9 |00 00 000 0.15 81 503 56.2233.04 3.02 892 224 9.77 121|00 00 000 000 238
456 55.30 3407 4.14 8.13 81 1075 6 [00 00 Q.02 010 155 . 504 59.3033.312.74 5.30 238 1009 121[41 27.1 000 000 203
457 55.39 34.153.74 1201 155 1005 3 |00 00 O.I2 033 176 505 59.39 33.852.44 3.66 203 8.80 283{2.1 260 0.00 000 189
4538 55.4733.663.85 18.12 176 995 7 {00 00 018 004 204 506 59.47 34.02 2.52 8.19 189 9.69 278|39 261 001 000 202
459 55.5533.10 2.98 24.49 204 890 170{00 00 010 008 230 . 507 59.5533.62 1.50 15.29 202 9.51 274|138 256 00! 000 222
460 55.64 32.93 4.76 19.79 229 822 13200 00 002 004 244 508 59.64 33.16 1.54 16.20 222 10.17 87 |26 260 0.00 000 248
461 55.72 33.28 4.31 13.87 244 8.62 154|00 00 002 015 230 509 59.7232.99 1.91 9.85 248 10.80 271]38 252 0.00 000 306
462 55.80 33.88 5.03 11.18 230 898 156100 00 0.18 050 210 510 59.8033.28 1.50 3.89 306 12.04 84 |38 251 000 000 35
463 55.89 34.03 4.58 19.82 210 9.31 169|00 00 071 080 209 511 59.89 33.78 1.45 8.90 35 11.80 359[25 170 0.00 000 121
464 55.97 33.60 4.71 28.70 209 899 146|00 00 064 042 240 512 59.97 34.10 1.07 5.59 121 12.52 342(3.7 248 0.00 000 177
465 56.05 33.10 4.18 29.55 240 9.01 130(00 00 005 002 260 513 60.0533.80 1.31 12.63 177 12.64 325126 176 001 000 194
466 56.14 32.99 3.31 18.13 260 8.67 240|1.5 260 0.00 013 296 514 60.14 33.33 0.83 16.09 194 1243 344{00 00 000 0.00 o
467 56.22 33.363.29 7.89 296 8.42 220|38 250 0.00 0.00 12 515 60.22 33.07 0.65 14.73 221 11.88 286(0.0 0.0 000 0.00

468 56303395233 457 12 860 21841 272 000 000 174 516 60.30 33.170.94 7.24 231 12.64 306/00 60 000 0.00

469 56.39 34.263.01 6.02 174 8.07 227(3.9 260 0.02 000 184 517 60.3933.63 0.50 2.16 222 12.56 357|0.0 0.0 0.00 0.00

470 56.47 33.90 2.46 1696 184 7.99 215|3.6 260 006 000 210 518 60.47 3397063 7.06 194 1239 319100 00 000 0.00

519 60.55 33.80 0.60 13.15 200 13.03 34422 146 002 0.00
520 60.64 33.36 0.87 21.33 218 1239 317[0.0 00 000 0.00
521 60.7233.09 0.58 17.83 244 12.18 309 (0.0 0.0 0.00 0.00
522 60.80 33.17 0.64 14.57 272 11.90 305100 00 0.00 0.00
523 60.8933.59 044 7.37 351 12.39 352100 00 000 0.00
524 60973405058 7.01 36 1220 17 {00 00 000 0.00
525 61.0533.970.6!1 7.17 160 1235 337]/00 00 000 0.00
526 61.14 33.570.67 9.70 183 1261 329100 00 0.00 0.00
527 61.2233.230.63 8.46 198 12.43 328({00 00 000 0.00
528 61.3033.150.61 6.46 206 12.29 339(00 00 0.00 0.00
529 61.39 33.44 0.48 2.63 235 12.68 351 (0.0 00 0.00 0.00
530 61.4733870.53 442 198 1203 2 (00 00 000 0.00
531 61.5533.850.49 11.21 195 11.99 341 (00 00 000 0.00
532 61.6433.53 0.77 15.06 214 1191 313{00 00 000 0.00
533 61.72 33.16 0.63 14.19 231 12.11 304{00 0.0 000 0.00
534 61.8033.140.74 12,32 259 12.85 281 (0.0 00 0.00 0.00
535 61.8933380.58 8.06 340 12.24 354|00 00 000 0.00
536 61.9733.870.83 8.35 31 13.39 189/00 00 0.00 0.00
537 62.0534.050.6) 547 111 11.65 41 {0.0 0.0 000 0.00
538 62.14 33.770.65 7.64 158 11.53 35100 00 0.00 0.00
539 62.2233.380.53 5.80 178 11.34 34300 00 000 0.00

471 56.5533.302.29 23.05 210 8.01 207[3.9 257 002 0.00
472 56.64 33.03 2.35 18.16 239 7.79 236|0.0 00 0.00 0.00
473 56.7233.28 1.32 14.44 271 8.19 240|0.0 0.0 0.0 0.00
474 56.8033.89 0.60 629 305 8.8] 224|00 00 000 0.00
475 56.89 3424 0.57 4.79 189 8.97 251|00 00 000 0.00
476 56.97 33.89 0.57 12.27 200 9.57 68 (0.0 00 0.00 0.00
477 57.0533.41039 11.15 216 9.44 59 100 00 0.00 0.00
478 57.14 33.11 0.48 10.07 267 9.04 79 |00 00 000 0.00
479 57223324055 11.68 352 9.19 19 |00 00 000 0.00
480 57.3033.78 032 17.27 24 935 21 (00 00 0.00 0.00
481 57.39 34.21 0.37 14.11 72 1002 64 {0.0 0.0 0.00 0.00
482 5747 34.03 0.17 15.78 134 1047 306100 00 000 0.00
483 57.5533.450.38 14.84 165 9.60 326|100 0.0 0.00 0.00
484 57.6433.03 0.51 13.85 189 9.78 318(/00 0.0 0.00 0.00
485 57.7233.14 057 678 209 9.87 290{00 00 000 0.00
486 57.8033.670.73 3.74 195 953 291(0.0 00 0.00 0.00
487 57.89 34.110.59 8.81 157 10.12 312/0.0 00 000 0.00
488 57.97 34.00 0.60 13.99 178 10.24 310{0.0 00 000 0.00
489 58.05 33.49 0.85 17.04 203 11.20 313[{0.0 0.0 0.00 0.00
490 58.14 33.09 0.76 12.96 227 10.67 301 (0.0 0.0 000 0.00
491 58.2233.07 093 6.79 256 11.83 310(00 00 000 0.00

'OOOOOGOOOQOOOOOOOOOOQ
_OOOOQOOOOOOOOOQOOOOOEOOOO

]
3
&
g
2
o



Burst Day Depth H, U v T, da|m M @ Q. Q.
[m] [m] {cms) (deg] [s) [deglilcm]{cm]{gsm™1][gsm" llldexl
540 62.30 33.16 0.61 501 189 11.89 342[{00 00 0.00 0.00 0
541 6239 33.270.65 365 199 1168 9 (00 00 000 0.00 0
542 62.4732.650.71 539 179 11.36 348 (0.0 0.0 0.00 0.00 0
543 62.55 33.86 0.69 11.28 192 11.54 357{00 00 000 0.00 [
544 62.64 33.670.62 17.80 212 11.79 1 (2.0 168 005 000 233
545 62.72 33.36 0.80 25.15 233 1100 278(00 00 Q00 0.00 [
546 62.80 33.16 0.65 19.67 251 10.80 285(0.0 00 000 0.00 0
547 62.89 33.22 0.64 15.16 299 10.46 332(00 00 0.00 0.00 0
548 62.97 33.67 0.53 11.04 358 1064 1 (0.0 00 0.00 0.00 [
549 63.05 34.020.54 11.06 36 1067 18 (0.0 00 000 0.00 0
550 63.1433.950.62 687 124 9.73 304 (00 00 000 0.00 0
551 63.2233.620.59 10.73 157 11.2t 331(00 00 000 0.00 0
552 63.30 33.23 0.47 13.62 186 9.92 333{0.0 00 0.00 0.00 0
553 63.3933.13 0.53 15.83 207 8.18 160(3.3 218 001 000 222
554 63.47 3337238 1551 222 7.82 153({0.0 00 000 0.00 0
555 63.55 33.76 1.60 20.75 224 7.68 159(3.4 225 007 000 228
556 63.64 33.77 2.11 26.34 228 8.01 152({00 00 000 0.00 0
557 63.7233.58 0.49 22.71 243 9.04 264{00 00 000 0.00 o
558 63.8033.270.71 22.86 260 941 28600 00 000 0.00 1]
559 63.89 33.16 0.51 19.25 289 9.44 280{00 00 000 0.00 0
560 63.97 33.44 0.57 13.92 347 1096 185(0.0 0.0 0.00 0.00 0
561 64.0533.910.63 1893 19 1134 196/0.0 0.0 000 0.00 0
562 64.14 34.11 0.55 1326 68 1138 232|0.0 00 000 0.00 0
563 64.2233.890.62 9.89 123 1201 87 |00 00 000 0.00 0
564 64.30 33.49 0.52 1296 154 1102 324 |00 00 000 0.00 0
565 64.39 33.130.74 11.23 176 11.20 33000 00 000 0.00 0
566 64.4733.210.71 7.50 198 11.26 305|00 0.0 000 0.00 0
567 64.5533.570.77 6.2 200 11.14 30600 00 0.00 0.00 0
568 64.64 33.860.73 1248 199 1154 311{00 00 0.00 0.00 0
569 64.72 33.77 0.63 1670 208 1092 305 |24 163 002 000 233
570 64.80 33.43 0.76 22.06 233 11.80 290 3.0 203 004 0.00 255
571 64.89 33.11 0.8] 23.23 255 12.09 29025 166 002 0.00 305
572 64.97 33.10 0.75 19.41 305 11.13 287 |22 146 001 000 357
573 65.05 33.63 0.75 16.55 357 11.53 35922 147 001 0.00 27
574 65.14 34.09 0.85 1652 27 10.70 4 |00 00 0.00 0.00 0
575 65.2234.150.50 659 77 945 85|25 260 0.00 000 164
576 65.3033.77 2.88 373 164 872 290/00 00 000 0.01 237
577 65.3933.313.34 590 237 9.72 310{00 00 001 0.11 267
578 65.47 33.07 4.31 9.88 267 9.36 28600 00 002 0.14 304
579 65.5533.434.15 11.67 305 9.51 312{00 00 002 0.37 320
580 65.64 33.94 4.42 10.33 320 9.61 307|00 00 006 173 210
581 65.72 34.11 5.27 12.77 270 10.51 300/0.0 00 038 1.69 263
582 65.80 33.83 4.48 21.80 263 1045 31000 00 132 12.16 266
583 65.89 33.33 5.20 25.84 266 11.20 313|0.0 00 .09 1229 296
584 65.97 33.07 5.31 24.28 296 10.85 317{00 00 079 979 326
585 66.05 33.35 5.21 22.52 325 11.00 32200 00 050 310 39
586 66.14 33.95 4.74 22.22 359 10.65 319|0.0 0.0 0.06 1.06 10
587 66.2234.354.43 13.44 10 11.51 322({00 00 000 0.01 182
cont'd
36

Burst Day Depth H, U

(m] [m] [cnvs]
€36 70.30 3400434 396
637 70.39 34.27 4.59 1289
638 70.47 33.73 3.81 22.83
639 70.55 33.04 3.24 15.68
640 70.64 3270 3.07 9.34
641 70,72 33.05 287 5.79
642 70.80 33.90 2.78 2.43
643 70.89 34.28 237 881
644 70.97 33.88 2.10 18.28
645 71.05 33.20 1.86 19.85
646 71.14 32.82 1.96 18.75
647 71.22 32.99 1.51 15.87
648 71.30 33.74 1.73 10.83
649 71.39 34.26 1.39 4.46
650 71.47 33.98 1.61 17.47
651 71.55 33.30 1.64 22.62
652 71.64 32.85 1.70 14.77
653 71.72 3291 1.48 12.61
654 71.80 33.59 1.96 9.18
655 71.89 34.24 1.79 297
656 71.97 34.18 1.42 985
657 72.05 33.54 1.64 11.63
658 72.14 32.99 1.64 9.19
659 72.22 3290 1.58 8.59
660 72.30 33.41 1.60 7.40
661 72.39 34.05 097 111
662 7247 34.11 1.25 12.37
663 72.55 33.56 0.94 14.76
664 72.64 33.09 095 17.53
665 72.72 32.96 0.65 16,18
666 72.80 33.37 0.91 13.88
667 72.89 34.05 0.80 8.94
668 72.97 34.25 0.65 5.45
669 73.05 33.82 0.63 9.05
670 73.14 33.24 2.15 9.18
671 73.22 32.96 2.86 2.69
672 73.30 33.20 2.34 4.39
673 73.39 33.72 221 835
674 73.47 34.04 270 10.88
675 73.5533.62 2.88 15.69
676 73.64 33.24 3.37 17.23
677 73.72 32.94 3.06 8.8%
678 73.80 33.14 3.02 6.4
679 73.89 33.60 3.08 491
680 73.97 34.11 3.37 526
681 74.0533.92 277 8.5
682 74.14 33.41 2.20 8.77
683 74.22 33.09 228 7.84

118
161
170
198
229
mn
1
174
187
208
252
296
346
143
173
198
225
274
333
194
182
193
226
265
334
163
178
192
213
263
329
15
114
175
202
233
21

139
m
182
203
244
321
191
182
195
202

9.74 55
9.81 69
942 33
9.27 35
887 39
7.88 345
748 0

774 14

332 34
1003 42
10.64 44
10.45 37
1116 52
10.45 45
10.34 46
10.68 43
10.59 43
10.53 35
10.49 38

Burst Day Depth H, U du_Tw & @ G,
im}_{m) (covs) {deg] s} [de Jiem) lcmll sm1){gsm~1] (deg)
588 66.30 34.18 485 1.04 182 10.77 310/0.0 00 001 149 226
589 66.39 33.575.30 7.94 226 11.52 299 (00 00 002 056 248
590 66.47 33.09 4.49 9.46 248 11.15 330{00 0.0 001 031 287
591 66.5533.124.35 9.76 287 1032 275|00 0.0 000 038 309
592 66.64 33.674.70 7.44 309 10.74 29700 00 0.00 0.10 258
593 66.7234.14 420 S.11 258 1109 85 {00 00 007 040 5
594 66.80 34.08 3.83 15.24 225 11.04 273/00 00 0.10 015 230
595 66.89 33.53 3.42 18.42 230 10.66 314100 00 008 018 250
596 66.97 33.05 3.43 17.18 250 10.54 313(00 0.0 002 006 305
597 67.0533.01 3.05 12.86 305 1063 322(0.0 0.0 005 008 352
598 67.14 33.622.83 15.63 352 11.30 10 (00 00 0.00 0.01 28
599 67.2234.31265 897 28 1103 331{0.6 260 0.00 005 110
600 67.3034.382.18 579 110 12.65 286| 1.0 260 0.01 015 11
601 67.39 33.362.20 11.22 173 11.20 31209 260 004 029 195
602 67.4733.16 1.94 17.61 195 11.68 342128 260 001 000 225
603 67.5532901.92 11.75 225 11.19 311|128 260 0.00 000 270
604 67.6433361.83 583 270 1250 1 |3.6 260 000 000 201
605 67.72 3409 1.68 3.71 201 1293 324{ 1.1 260 0.00 015 195
606 67.80 3431 1.92 9.69 195 13.78 1 |15 260 0.10 064 213
607 67.8933.82 1.74 2227 213 11.56 10 | 1.8 260 0.10 000 238
608 67.97 33.19 1.54 22.60 238 1275 37 (3.2 260 0.02 000 276
609 68.05 32.90 1.47 1629 276 12.25 281 (4.1 270 003 000 345
610 68.14 33.23 1.34 17.94 345 1162 5 |30 202 003 0.00 20
611 68.22 3404 038520.75 21 1194 15 [3.1 208 000 0.00 80
612 68.3034.47 1.13 1066 80 1338 32 |28 186 0.00 000 138
613 68.39 34.10 1.01 11.99 138 12.12 34123 156 0.00 000 175
614 68.47 33.33 0.87 11.05 175 1242 343(26 173 0.00 000 205
615 68.5532.84 098 9.85 205 11.63 15 |00 00 000 0.00 0
616 68.64 33.01 1.11 490 254 11.23 354|100 00 000 0.00 0
617 68.7233.78 091 040 64 1206 359|00 0.0 0.00 0.00 0
618 68.80 34.350.82 10.10 158 10.70 348 (2.7 179 0.0t 000 189
619 68.89 34.12 1.05 15.3) 189 10.53 333|3.7 249 009 000 215
620 68.97 33.42 1.01 26.17 215 1161 9 |16 13.5 003 000 251
621 69.0532900.62 2271 251 1088 77 |22 145 001 000 308
622 69.14 32.89 0.84 1641 308 10.85 345{1.7 143 002 0.00 0
623 69.2233.660.7021.85 0 1035 S [00 0.0 000 0.00 0
624 69.303439081 17.88 40 991 14 {39 260 000 000 117
625 69.39 34.352.54 11.85 117 880 22 120 260 0.00 000 168
626 69.47 33.622.80 897 168 878 6 [02 260 0.00 006 206
627 69.5532.892.72 735 206 968 3 |00 00 000 000 213
628 69.64 32.813.17 439 213 991 3 400 00 000 000 223
629 69.7233.393.55 212 223 975 7 [05 260 000 003 178
630 69.80 34.25 249 439 178 10.88 13 {00 00 002 033 185
63] 69.89 34.324.36 10.52 185 1052 8 {00 00 0.12 132 203
632 69.97 33.69 4.38 15.84 203 11.00 13 |00 00 0.14 1033 222
633 70.05 3293 6.08 13.10 221 1133 55 (00 00 002 114 258
634 70.14 32.71 5.31 947 258 10.26 48 |00 0.0 000 131 338
635 70.22 33.175.66 546 338 1148 51 |00 00 000 012 118
cont'd

37

Burst Day Depth H, U dy n A Qs Qi Qi
[m] {m] [cm/s] [deg] (tl lde ]lcmllcml _;Llllpm 1) [deg]
684 74.3033.09 210 496 203 1035 0.4 002 183

635 74.39 33.5] 2.59 3.38 183 1035 34 0.0 00 0.00 002 158
636 74.4733903.27 834 158 1041 36 0.0 0.0 0.1} 013 112
687 74.5533.74 3.14 18.87 172 10.72 44 (0.0 00 0.06 012 19
688 74.64 33.353.01 1591 190 11.08 29 {00 00 001 007 208
689 74.7233.123.41 9.77 208 1049 47 [00 00 001 004 254
690 74.80 33.12 3.14 9.96 254 10.57 54 |00 00 000 000 294
691 74.89 33.47 2.89 451 294 9.78 52 100 0.0 000 0.01 33
692 74.97 33.923.59 235 33 1075 55 |0.0 0.0 000 000 155
693 75.05 34.032.73 748 155 1085 53 (00 00 0.00 00t 169
694 75.14 33.68 2.58 9.61 169 11.44 56 {1.] 260 000 012 177
695 75.2233.302.49 9.16 177 10.03 62 }3.1 260 0.00 000 190
696 75.3033.122.16 744 190 9.69 56 {3.3 260 0.00 000 190
697 75.3933.31 205 577 190 1002 55 [4.2 278 0.00 000 183
698 75.47 33.76 1.97 6.59 183 1000 58 [3.3 260 001 000 175
699 75.55 33.34 2.18 14.08 175 940 54 (4.1 275 003 000 195
700 75.64 33.57 1.96 18.77 195 9.06 65 |4.0 265 0.1 000 224
701 75.7233.31 1.75 13.34 224 9.57 60 |3.6 23.8 0.0 000 243
702 75.8033.17 1.74 11.72 243 9.04 65 {00 00 000 0.00 0
703 75.89 3330097 9.27 292 9.06 55 (00 00 0.00 0.00 ]
704 75.97 33.77 .10 7.57 353 8.77 40 {00 00 000 0.00 0
703 76.0534.000.89 239 9% 918 51|00 00 000 0.00 0
0
0

706 76.14 33.80 0.44 7.37 155 9.32 43 {00 00 0.00 0.00
707 76.2233.510.93 11.08 161 9.59 33 {0.0 00 0.00 0.00
708 76.30 33.24 0.93 1292 179 10.11 42 {28 187 0.00 000 195
709 76.39 33.21 1.19 10.19 195 10.37 44 (00 0.0 000 0.00 0
710 76.47 33.50 1.12 7.80 212 9.86 52 (2.7 182 0.00 000 205
711 76.5533.75 1.23 8.90 205 10.24 45 3.1 206 0.00 000 215

712 76.64 33.67 1.28 13.46 215 9.88 41 (00 00 0.00 0.00 0
713 76.7233.46 0.83 16.20 242 960 62 |00 00 000 0.00 ]
714 76.80 33.28 0.99 13.06 257 9.57 58 {0.0 00 0.00 0.00 [
715 76.89 33.23 0.98 1085 292 9.33 46 [00 00 000 0.00 0
716 76.97 33.50 0.87 791 345 9.59 34 |00 00 0.00 0.00 0
717 77053386098 6.10 39 9.17 49 [00 00 0.0 0.00 0
718 77.1433.88 0.87 7.66 142 945 47 (00 00 000 0.00 0
T19 77.2233.64 0.89 8.67 165 949 25 (00 00 000 0.00 0
720 77.3033.350.83 10.69 183 930 20 (00 00 000 0.00 ]
721 77.39 33.19 0.80 13.05 205 9.50 35 |00 00 0.00 0.00 0
T22 71473333059 926 233 922 48 {00 00 000 0.00 )
723 77.58 33.670.60 827 230 949 52 (00 00 000 0.00 ]
724 77.6433.750.45 11.85 224 952 57 {00 00 0.00 0.00 0
725 77.7233.63 0.64 13.31 239 921 62 (00 00 000 0.00 0
726 77.80 33.41 0.49 1496 248 9.75 65 |00 00 0.00 000 O
727 71893322020 1524 271 924 273{00 00 0.00 0.00 0
728 77.97 33.340.43 10.17 316 875 10 ]00 00 000 0.00 0
729 78.05-33.710.19 7.86 350 831 12 |00 00 000 0.00 1]
730 78.1433930.37 403 5S4 960 35 (00 00 0.00 0.00 0
731 78.2233.85040 5.15 147 963 37 |00 00 000 0.00 o
cont'd



Burst Day Deph H, U dv To da [m A Qs Q Q.
[m] (m] [cnvs] [deg) (5] [degljicm]fcm]{gsm~1](gsm"1](deg)
732 78303354034 7.81 156 981 12 |00 00 000 0.00
733 78.39 3326 0.17 10.63 180 938 4 |00 00 000 0.00
734 78.47 3323033 886 209 929 48 [00 0.0 000 0.00
735 78.5533.520.27 7.25 223 9.45 272[{00 00 0.00 0.00
736 78.64 33.800.11 9.19 212 9.52 59 |00 00 000 0.00
737 78.72 33.82 0.22 12.46 216 9.77 280|00 00 0.00 0.00
738 78.80 33.62 0.31 11.75 227 9.23 86 |00 00 0.0 0.00
739 78.89 33.30 0.16 14.79 254 987 79 |00 00 000 0.00
740 78.97 33.250.23 13.52 287 9.00 284[0.0 0.0 0.0 0.00
741 79.05 33.53 0.31 9.89 337 1008 200/0.0 0.0 0.00 0.00
742 79.1433.890.11 863 13 835 211/00 00 000 0.00
743 79.2233.990.25 399 94 8.16 229(00 00 000 0.00
744 79.30 33.78 0.20 10.00 154 832 17200 00 0.00 0.00
745 79.39 33.400.47 10.78 178 10.14 181|0.0 00 0.00 0.00
746 79.4733.210.32 899 195 10.99 208 (00 00 000 0.00
747 79553340 0.44 4.66 205 9.78 241|00 00 0.0 0.00
748 79.64 33.76 0.47 579 183 1064 279[00 0.0 0.00 0.00
749 79.7233.93 0.53 9.57 177 11.95 320|00 0.0 0.0 0.00
750 79.80 33.78 0.50 12.94 194 11.00 284 {00 00 0.00 0.00
751 79.89 33.41 0.61 12.28 208 10.69 298 (00 0.0 0.00 0.00
752 79.97 33.23 0.42 12.77 260 11.16 276 (00 00  0.00 0.00
753 80.05 33.39 0.29 10.01 321 1096 21 (0.0 0.0 0.0 0.00
754 80.1433.810.69 11.27 1 1143 48 (00 00 0.00 0.00
755 80.22 34.08 0.63 683 69 1127 68 (00 00 000 0.00
756 80.30 33.97 0.42 8.45 133 1251 325/00 00 000 0.00
757 80.39 33.57 0.56 9.02 166 11.39 331/00 00 0.00 0.00

COO0O0COOOCOCOOOoOOCOORDOOODOOOO OO O

Tnble B-4: Boundary layer parameters output from SEDTRANS96 for S4 input

Ay Jows Yo Vuws Uscws Uncwe Uscws Uoe Uew Beew Sew 20 Zoc
lunlll [m} (x 100) {cm/s] [em/s] [crv's] [crv/s) [cms) [en/s) [cm/s] [cmVs] [cm] [cm] fem]

1750 022 029 124 18 22 28 36 50 31 49 58 61 02 10
1758 028 039 125 10 24 26 36 47 18 57 60 68 02 26
17.67 023 033 137 09 20 20 38 32 16 58 59 67 04 31
18.08 024 032 132 09 21 23 40 40 17 60 63 68 04 32
1817 025 035 135 09 21 21 39 35 17 62 63 71 05 34
1825 012 036 162 09 13 14 14 14 09 13 14 15 00 00
1833 027 034 135 07 23 24 37 43 12 62 63 63 03 36
1842 017 020 163 03 15 15 15 15 03 15 15 15 00 04
1850 018 022 151 10 17 18 34 26 18 49 50 49 04 19
1858 013 016 162 08 14 16 16 16 08 14 16 15 00 01
1867 013 017 166 05 13 13 13 33 05 13 13 14 00 01

coat'd

Day uy Ay Jews Ueer UYsws Ysews Yocwe Ynewb Use Usw Usew
[cm/s) [m)] (x 100) [cvs] [cm/s] {crv's] femv's) femvs) femys)] fcmy/s] [cm/sl (an) [cml [cm}
1.7

2300 0.36 061 1.10 14 28 30 32 358 22 57 59 80 01

2308 034 056 1.11 22 28 31 32 60 37 57 60 177 01 Q7
2317 034 054 097 36 34 48 48 99 70 76 99 126 03 09
2325 030 046 103 30 29 41 41 81 54 63 81 10102 08
2333 022 035 116 18 22 28 36 51 32 47 57 73 02 10
2342 025 038 122 15 22 25 38 45 28 55 60 73 03 16
2350 021 033 134 11 18 19 36 29 22 51 52 66 04 20
2358 0.15 022 157 03 14 14 14 14 03 14 14 16 00 04
2367 015 023 141 09 15 17 33 23 18 40 43 53 03 17
2375 014 022 149 07 14 15 15 15 07 14 15 18 00 01
2383 014 021 156 07 13 13 13 13 07 13 13 17 00 01
2392 013 019 163 04 12 13 13 13 04 12 13 15 00 02
2400 013 019 156 09 13 14 14 14 09 13 14 16 00 00
2408 015 022 120 22 18 28 39 47 41 42 57 66 03 07
2417 010 0.14 110 33 17 37 37 67 57 35 67 75 02 03
2425 013 020 104 33 19 38 38 69 58 38 69 89 02 04
2433 010 016 120 22 15 26 41 43 43 36 56 70 04 07
2442 007 008 164 13 10 15 15 15 13 10 15 L5 00 00
2450 013 0.17 147 14 15 19 36 29 27 42 49 48 04 12
2458 020 025" 151 04 18 18 34 27 06 52 53 52 04 338
2467 020 025 147 07 18 19 36 30 14 54 55 55 04 29
2475 025 033 128 12 23 26 37 46 22 56 60 64 03 20
2483 048 074 108 05 35 36 36 76 09 76 76 94 02 60
2492 045 069 1.10 03 33 33 33 70 04 70 70 86 02 68
2500 036 049 118 17 29 31 31 62 28 59 62 68 01 12
2508 035 053 108 23 31 37 37 74 40 65 74 88 02 11
2517 032 045 105 29 31 42 42 86 S3 69 86 98 02 10
2525 025 036 105 32 28 42 42 83 58 61 83 95 02 08
2533 029 045 108 25 28 35 35 69 43 57 69 84 02 08
2542 024 037 129 14 21 22 41 36 30 61 62 76 05 21
2550 026 040 122 13 23 25 37 45 24 57 60 74 03 21
2558 0.26 040 124 09 23 25 38 43 17 59 61 74 03 3.1
2567 0.28 044 124 07 23 24 38 42 12 61 62 78 04 43
2575 032 049 116 11 26 29 33 54 19 S5 58 72 02 21
2583 029 047 122 05 24 24 37 43 09 62 62 80 03 50
2592 030 049 121 06 24 24 38 43 11 62 62 82 03 47
2600 028 043 122 15 24 25 37 46 29 58 60 74 03 L6
2608 029 049 111 20 26 30 34 55 35 52 58 78 02 08
26.17 028 046 1.02 27 28 39 39 75 48 58 75 99 02 08
2625 027 045 099 32 28 43 43 84 58 61 84 11202 08
2633 028 048 100 29 28 40 40 78 S1 59 78 107 02 09
2642 030 053 311 16 25 29 34 53 27 53 53 82 02 14

Day uy Ay Jfowe Yees Uews Uscws Uscwe Ysewh UYse Yew Uecw 20c

femys) [m] (x 100) femys) [cmis) fenvs] fenv's] [cnv's) [crvs] [env's] [em/s) lcm] [cm] [em]
1875 019 026 149 07 17 17 32 23 12 47 47 51 03 26
1883 0.17 023 156 02 16 16 16 16 02 16 16 1.6 00 07
1892 0.15 019 154 1.0 14 16 30 17 17 37 39 41 03 12
1900 015 038 131 19 17 26 41 43 37 45 S8 58 04 10
1908 016 021 125 21 18 27 39 45 38 44 57 62 03 08
19.17 013 017 134 17 15 23 36 35 31 38 49 52 03 09
1925 0.12 0.18 127 18 15 23 36 35 33 36 48 59 03 08
1933 0.10 016 134 1.6 13 20 32 29 28 31 41 49 03 07
19.42 0.11 0.16 138 14 13 19 30 27 24 31 39 46 02 07
2025 0.11 014 152 13 13 17 28 22 21 29 35 36 02 06
2033 0.14 021 137 14 15 19 30 27 24 35 40 48 02 08
2042 037 056 112 13 30 32 32 63 20 60 63 77 01 22
2050 049 0.79 106 03 35 36 36 76 04 76 76 98 02 78
2058 045 071 1.08 10 34 35 35 72 17 71 72 92 02 37
2067 037 057 115 09 29 30 32 58 14 58 59 73 01 28
2075 037 059 115 03 28 28 32 55 05 58 58 74 0.1 54
2083 035 055 1.17 08 28 28 32 54 13 S8 58 72 01 31
2092 030 044 124 14 25 25 35 47 25 60 60 70 02 18
2100 034 051 110 22 30 35 35 68 37 62 68 81 02 10
21.08 030 045 101 33 30 44 44 88 59 67 88 106 03 09
21.17 029 045 101 31 30 43 43 84 55 64 84 106 02 09
2125 023 037 115 19 23 29 35 52 31 48 57 72 02 10
2133 018 028 141 10 16 17 32 22 19 43 44 55 03 16
2142 015021 137 13 16 20 38 30 25 44 S50 58 04 16
2150 0.35 046 124 03 27 28 32 54 04 S5S9 59 62 01 48
2158 033 039 124 13 29 32 32 63 21 60 63 60 01 17
2167 046 0.59 106 23 39 45 45 98 41 89 98 100 03 22
2175 050 067 1.08 12 38 40 40 88 20 86 88 95 02 40
2183 046 063 112 08 35 36 36 76 12 76. 76 84 02 46
2192 060 078 104 19 45 47 47 108 35 106 108 113 03 3.5
2200 077 1.23 092 25 54 S5 S5 133 SO0 130 133 169 04 4.1
2208 131 265 074 34 84 89 89 233 82 223 233 377 08 99
2217 1.05 226 076 33 70 75 75 187 78 176 187 323 0.6 63
2225 096 1.95 080 21 64 67 67 165 46 159 165 267 0.5 89
2233 088 1.76 083 16 S8 60 60 144 32 141 144 231 04 95
2242 092 1.73 084 19 61 63 63 154 40 150 154 233 05 85
2250 068 1.16 093 12 48 49 49 113 23 111 113 155 03 70
2258 066 1.17 094 09 46 47 47 106 17 105 1:06 151 03 82
2267 063 112 095 12 45 46 46 103 22 101 103 145 03 62
2275 054 090 101 09 39 40 40 87 16 86 87 1.7 02 56
2283 058 1.04 097 11 41 41 41 90 19 89 90 130 02 56
2292 042 071 108 06 31 32 32 64 QY 63 64 87 0.1 49

cont'd

41

Day up Ai fows Uoes Uows Uscws Usewe Uscwh Uog Yoy Usew Zoc

[cm/s) [m) (X 100) [cvs) [cm/s) fenvs) [ems) [em/s] [env's) femvs) [ems] [cm] (le fem}
2650 029 051 119 1.1 23 24 39 42 22 6] 62 87 04 30
2658 023 0.3 130 07 19 19 36 29 12 53 53 73 04 37
2667 025 040 125 ©08 21 22 42 38 16 62 63 83 05 42
2675 021 032 124 14 20 25 40 42 27 54 60 72 04 19
2683 030 047 120 09 25 26 35 49 16 57 59 73 02 28
2692 035 053 1.19 03 27 27 33 52 04 59 59 72 02 57
2700 033 043 126 14 26 27 33 52 24 58 59 62 02 15
2708 036 045 1,17 17 31 35 35 71 29 66 71 71 02 15
27.17 033 044 110 24 31 39 39 80 42 68 80 85 02 1.2
2725 036 044 1.09 27 34 43 43 90 50 76 90 90 03 13
2733 038 053 1.06 28 34 42 42 87 51 75 87 96 02 1i
2742 042 057 1.14 19 34 35 35 74 32 72 74 80 02 15
2750 039 053 1.17 10 31 32 32 65 16 63 65-70 01 28
2758 041 060 1.15 05 31 32 32 65 08 64 65 76 0.1 48
2767 034 046 125 03 27 27 32 53 05 59 59 63 02 47
2775 034 051 119 09 27 28 32 55 16 57 58 68 01 25
2783 035 056 117 10 27 27 33 52 18 58 59 75 02 24
2792 034 057 1.16 06 26 27 34 51 09 59 59 79 02 43
2800 038 062 111 10 29 30 31 59 16 S8 60 79 01 27
2808 031 049 121 09 25 25 36 46 16 60 61 77 03 32
2817 031 051 110 1.7 27 32 32 61 28 54 61 80 01 13
2825 032 050 1.06 24 29 36 36 71 41 60 71 90 02 1.0
2833 024 037 107 29 25 36 36 68 49 51 68 84 02 0S5
2842 030 048 107 23 28 36 36 69 40 58 69 88 02 09
2850 028 043 1.17 14 25 28 35 51 23 53 58 72 02 17
2858 025 037 120 14 22 26 37 47 25 53 59 71 03 17
2867 027 043 125 06 22 23 40 39 12 63 64 82 05 48
2875 021 031 140 04 18 18 35 28 07 52 53 62 04 43
2883 020 028 136 09 18 20 38 31 18 52 55 64 04 27
2933 053 079 097 27 43 50 50 113 52 101 113 134 03 24
2942 050 072 102 19 40 45 45 98 36 91 98 11303 29
2950 052 0.72 108 10 38 39 39 86 17 86 86 96 02 45
2958 043 060 112 15 33 34 34 72 25 70 172 81 02 21}
2967 034 049 118 1.0 28 29 32 57 17 57 59 68 01 22
29.75 039 056 1.17 09 30 30 31 60 15 60 60 7.0 01 26
29.83 028 039 126 14 24 25 36 46 26 59 61 68 03 17
2992 0.28 040 125 10 24 26 36 47 18 58 60 67 02 25
3000 024 031 140 03 20 20 38 33 04 60 61 65 05 53
3008 022 030 143 02 18 18 35 28 03 54 54 59 04 51
30.17 024 032 140 04. 20 20 37 32 07 59 59 65 04 48
3025 0.18 025 144 1.1 16 .18 33 24 21 45 46 53 04 1S
3075029 03 133 09 24 25 35 47 16 €0 61 &0 02 26

ocont'd



Day

30.83
30.92
31.00
3108
3117
3125
3133
3142
31.50
31.58
31.67
3175
31.83
3192
32.00
32.08
3217
3225
3233
3242
3250
3258
3267
3275
32.83
3292
33.00
33.08
33.17
33.25
3333
33.42
3350
13.58
33.67
3375
33.83
3392
34.00
3408
34.17

up

0.24
0.20
0.18
0.09
0.13
0.19
0.27
0.43
0.75
0.67
0.87
0.58
0.74
0.67
0.68
0.62
0.56
0.57
0.52
0.48
0.50
0.42
0.40
0.42
0.4
0.40
0.41
0.40
0.38
0.32
0.29
0.29
0.28
0.25
0.23
0.26
0.25
02
0.16
0.23
0.29

A

0.31
0.26
0.23
0.12
0.16
023
033
0.53
1
1.08
1.50
0.98
1.31
116
1.24
1.09
0.96
0.97
092
0.84
0.88
074
0.68
0.70
0.73
0.62
0.64
0.65
0.61
0.48
0.45
044
0.43
0.37
0.35
0.40
0.36
0.32
0.23
0.31
0.35

3425 033 0.

Jews

1.47
1.53
175
1.63
1.54
1.31
L1
093
0.96
0.88
099
091
091
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