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INTRODUCTION

Since the pioneering work on Skylab's S-193 radar altimeter, NASA has embarked in the

development and production of improved satellite radar altimeters. The first totally

dedicated satellite radar altimeter, the Geodetic Experimental Ocean Satellite (GEOS-3,

Figure 1), was launched on April 9, 1975. A newer, more sophisticated instrument was

placed aboard SEASAT (Figure 2) which was launched on June 28, 1978.

The GEOS-3 radar altimeter was designed to operate on a frequency of 13.9 GHz with

both a global and an intensive mode. The intensive mode produces a compressed pulse of

12.5 nanoseconds and provides measurements with a precision of about 20 cm from a one

second average. This configuration yields a footprint size of 3.6 km wide and 11 km along

the track from an orbit of 840 km altitude, an inclination of 1150 and a period of 101.8

minutes. SEASAT was also designed to operate at a frequency of 13.9 GHz but with a pulse

compressed to 3 ns which provided measurements with a precision of about 10 cn for a one

second average. The footprint produced by SEASAT's configuration is of 1.6 km in width

and 12 km along the track. The orbit is about 800 km high with an inclination of 1080 and

a period of 100.75 minutes. Detailed technical discussions on both GEOS-3 and SEASAT

altimeters can be obtained from Hofmeister et al. (ref. 1) and from Townsend (ref. 2),

respectively.

Three products from these radar altimeters that have had large oceanographic implica-

tions are the ocean dynamic heights (DH), the significant wave heights (SWH) and the

surface wind speed (WS). The algorithms to obtain these three estimates from the radar

return pulse have been developed under rigorous statistical analysis and they have proven

to be as good, and often times more accurate, than any available hydrographic data (ref.

3). A summary on the development of the estimates for DH, SWH and WS has been presented

to the United States Department of Interior, Bureau of Land Management, New Orleans Outer

Continental Shelf Office (USDI/BLM, NOOCSO) for the South Atlantic Bight (SAB) (ref. 4).

The present study, also sponsored by USDI/BLM, NOOCSO is similar in nature with the addi-

tion of SEASAT data which were not included in the SAB study.

The estimates by both sensors, GEOS-3 and SEASAT agree over the position of western

boundary currents and in the relative definition of the DH as demonstrated by Leitao et

al. (ref. 5). A similar comparison between the two sensors and from ground truth was

reported at the Second SEASAT Gulf of Alaska Workshop (ref. 6). This report indicates

that the SEASAT results compare well with both GEOS-3 and ground truth measurements.



DATA PROCESSING

Data processing for DIH, SWH and WS from both GEOS-3 and SEASAT radar altimeters

followed procedures very similar to those used for the SAB study. So, as to avoid a

lengthy discussion on the algorithm development and the analytical procedures used for

this study, only those which differ from the material included in the SAB report (ref. 4)

are included here.

Sea Surface Dynamic Height Profiles

The procedures used to obtain sea surface DH profiles differed from those outlined in

the SAB report (ref. 4) on two fundamental aspects. The first is that the 5' x 5' gravi-

metric geoid for the NW Atlantic (ref. 7), obviously could not be used for the Gulf of

Mexico. A new gravimetric geoid was obtained from the Defense Mapping Agency (DNA) with

a resolution of 30' x 30' (Figure 3). The implications on the use of this geoid are

serious and are explained in detail in the discussion section below. It is sufficient to

say here that a 30' x 30' geoid resolution is not fine enough to resolve the geoid heights

accurately enough for this tyoe of study. The second difference between the present study.

and the SAB study is the length and location of the straight line fit to the geoid.
Presently the entire altimeter profile over the Gulf of Mexico is fit to the geoid whereas

in the SAB the fit was done only over oceanographic static areas, that is, areas with

minimum dynamic slopes. The reason for this change in methodology is that it is almost

impossible to obtain an oceanographic static area in the Gulf of Mexico, particularly in

the Eastern Gulf. This is due to the numerous and pronounced northward intrusions of the

Gulf of Mexico Loop Current (ref. 8) and its associated eddies.

Sea Surface Topographic Variations

Since the gravimetric geoid received from DMA did not model the geoid accurately, it

was decided that only the seasonal variations from an overall mean would have statistical

significance. A three year mean topographic map (Figure 4) and a three year standard

deviation map (Figure 5) were calculated using all available GEOS-3 and SEASAT passes over

the Gulf of Mexico (Figure 6) averaging the DH profiles within a 15' grid. It is obvious

that such a topographic map includes all the errors found in obtaining the differences

between a highly accurate altimeter profile and a grossly interpolated geoid heights

profile. The sea surface topographic variations are considered free of this type of
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interpolation error since they are calculated by obtaining the difference between two

values from each of which value the geoid has been subtracted. These variations were

obtained by calculating a profile of the three year mean surface along each subsatellite

track. Such profiles were obtained by interpolating values on a 15' grid, and they were

then subtracted from the DH profile for each pass so as to obtain a pass by pass varia-

tion. Since the temporal distribution of all passes is not evenly distributed, the pass

variations were combined seasonally within each year from Spring of 1975 to Fall of 1978.

The topographic variation maps are then the average of the pass by pass variation calcu-

lated over a 15' grid over the entire Gulf of Mexico and processed seasonally (see Appen-

dix A).

Significant Wave Height

Data processing for SWH for the GEOS-3 altimeter is discussed in the SAB report

(ref. 4) and for SEASAT in MacArthur (ref. 9). One point to remember is that the SEASAT

altimeter computed SWH onboard the spacecraft and provided it in the data stream at

approximately a 10/s rate, whereas the GEOS-3 SWH was computed on the ground from the

waveform sampler data. For the purpose of this study the 10/s SEASAT data was averaged

over a telemetry major frame on the ground to yield a data rate of approximately 1/4.6 s.

For GEOS-3 SWH was provided at the major frame rate, which is 1/3.2 s for the high data

rate and 1/2.0 s for the low data rate. The histograms for significant wave height are

presented in Appendix B. In each figure, the abscissa (x axis) is graduated in meters and

the ordinate (y axis) is graduated in percent. In addition, each bin of the histogram is

labelled with the actual number of samples included in the bin and each figure contains

the number of points in the total distribution as well as the mean and standard deviation

of the distribution. The study region was divided into two areas: east and west, at 90°W

longitude.

Surface Wind Speed

The computation of wind speed for SEASAT is very similar to that for GEOS-3 which is

discussed In the SAB (ref. 4). One difference is that the plot of a. versus wind speed

for SEASAT suggests a two cusped curve (Figure 7) rather than the one cusped curve

(Figure 8) of GEOS-3. Although the one cusp Is obvious In the GEOS-3 plot, the two cusps

are not readily noticed in the SEASAT plot because it is done in a log x log scale. For

both SEASAT and GEOS-3 wind speed is computed from
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W = exp

where

X ao(00) + 2.1

and ao(0) is given in dB. The values of A and B for GEOS-3 are given in SAB (ref. 4).
For SEASAT the values are A -0.01595 and B - 0.017215 for winds below 7.81 m/s. For

winds between 7.81 and 10.03 m/s the values are A - 0.039893 and B = -0.031996. And, for

winds greater than 10.03 m/s, A - 0.080074 and B - -0.124651. For wind speeds less than

or equal to 16 m/sec there is a polynomial correction. For a detailed discussion of this

correction see Brown et al. (ref. 10). For SEASAT the ao, corrected for pointing angle,

was initially computed at a 10/s rate. These values were then used to compute 10/s wind

speeds which were averaged to, yield the same 1/4.6 s rate as for SWH. The data rates for

wind speed for GEOS-3 are the same as for SWI1; 1/3.2 s for the high data rate and 1/2.0 s

for the low data rate.

During the course of this study, some anomalous GEOS-3 passes were discovered which

contained wind speeds of 20 to 40 m/s and for which no plausible explanation could be

found. The preponderance of these passes was in July 1975 with a few others scattered

through August, September, and October of 1975. Since no surface phenomena could be found

to explain these data, and since they did produce slight changes in the final statistics,

they were edited from the final data set. The following table shows the number of points

edited for each of these four months as well as the percentage of data edited for each

month and the percentage for the total of that month over the entire GEOS-3 mission. A

total of 290 data points, which represents approximately one percent of the GEOS-3 WS

data, was edited for this reason. Histograms appear in Appendix C.

Month # Pts. Edited % of Data GEOS % of Total

July 1975 176 75 5

August 1975 41 9 1

September 1975 10 3 0.3

October 1975 63 5 3
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RESULTS AND DISCUSSION

The results and discussion of this material is best presented under the three follow-

ing subcategories: Analysis of Sea Surface Topographic Variations; Analysis of Signifi-

cant Wave Height Histograms; and Analysis of Surface Wind Speed Histograms.

Analysis of Sea Surface Topographic Variations

To fully document the sea surface variation maps shown in Appendix A, the implica-

tions of the problems associated with the gravimetric geoid used to obtain the residuals

from the altimeter heights must be fully understood. Geotdal undulations of small hori-

zontal scales but ranging in amplitude from one to four meters appear poorly modelled and

caused inaccurate results in the DH. For example, if a geotdal undulation happens to

cover an area within the 30' grid it can very well be that the interpolated geoid heights
over such area will differ by as much as four meters from the altimeter reading. There is
little doubt that such large excursions in the residuals are caused by the lack of geoidal

resolution.
Another problem associated with the variation maps is that the mean surface topog-

raphy is greatly biased by the large number of passes in the last few months of the study.

An inspection of a frequency distribution of passes (Figure 9) leaves no doubt that Summer

and Fall 1978 carry very heavy weights in a mean surface topography. Furthermore seasonal
maps obtained from just a few passes contain large areas of interpolated results which

should be viewed with deep reservations. Fortunately these interpolated areas can be

readily noticed since the contour lines appear as almost straight lines. For example,
coverage of Summer 1977 shows there is a large area in the western middle Gulf of Mexico

centered around 270N, 2670E where there are no altimeter passes, the topography for that

same season shows the distinct straight lines indicative of the automatic interpolation
which is performed to fill in grid squares void of values. Yet the variations shown on

that same map for the Eastern Gulf are reliable since there is a good distribution of

passes.
Analysis of the altimeter coverage for the fifteen seasonal topographic variation

maps (see Figures 10, 11, 12, and 13) reveal that the first two maps are totally unre-

liable because of poor coverage. Eight other seasons show fairly good coverage for the

Eastern Gulf but poorly covered in the Western sectors. The remaining five seasonal maps

show excellent coverage. It is important to note that only the very major features can

be obtained; many smaller variations may be due to ocean dynamics but the results are

inconclusive at best. The probability that features in excess of 150 cm shown in these

5



maps are caused by dynamic features in the Gulf of Mexico is high. Some large features,

such as the -200 to -250 centimeter low centered at about 24 0N, 271 0 E, are not dynamic;

this one in particular is produced by poor geoidal resolution at the steep gradients over

the Caqpeche Escarpment.

Analysis of Significant Wave Heights

As in the SAB report (ref. 4), the analysis of SWH and WS climatology must address

the impact of spatial and temporal sampling. The WS analysis is described in the next

section. In this section, the SWH climatology in the Gulf of Mexico is described. The

same data products that were generated for the SAB report (ref. 4) are used here.

Figure 14 shows the variation of the mean of bi-monthly wave height distributions and the

change of the variance of these distributions with time from May 1975 to October 1978.

The key observation to make is the small magnitude of the mean wave height. Only in the

winter of 1976 did the mean height exceed 2 m. Of course, the Gulf of Mexico is a body of

water that has limited fetch because of its dimensions, and it lies within a zone of

latitude that does not support the cyclone-type disturbances that produce high sea states

at higher latitudes. Because of the altimeter's design, it is a more reliable sensor for

high wave heights than for low (ref. 11). Indeed, for wave heights below 2 m, the altim-

eter measurement is quite noisy. That is, it is modulated with random errors. To further

complicate the issue, for the time period during which both GEOS-3 and SEASAT SWH measure-

ments are available, the random contributions from the two sensors are different (ref. 11).

Figure 15 shows that there is a slightly larger mean SWH for the composite winter months

than for the sumner. Therefore, the data display the expected behavior with the seasons.

A quantitative representation of SWH in the Gulf of Mexico using altimeter data should,

however, be avoided because of the noisiness of the satellite altimetry measurement

process for low SWH.

Analysis of Surface Wind Speed

The situation is improved for the wind speed data sets as shown in Figure 16.

Distinct seasonal fluctuations can be seen that exceed the RMS error associated with the

altimeter's wind speed measurement. This was conservatively set at +2.5 m/sec by Brown

(ref. 12). The variance record also contains a small seasonally variable component. The

composite record in Figure 17 closely resembles the corresponding result in the SAB

report. There does not appear to be a systematic difference between the eastern and

western sectors of the Gulf.
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Figure 10. Seasonal coverage Spring, Summer, Fall '75, Winter '75 - '76.
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Figure 11. Seasonal coverage Spring, Summer, Fall '76, Winter '76, '77.
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Figure 12. Seasonal coverage Spring, Summer, Fall '77, Winter '77 - '78.
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Figure 13. Seasonal coverage Spring, Summuer, Pall '78.
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APPENDIX A

SEA SURFACE TOPOGRAPHIC MAPS

Spring 1975. . . . . ................ ..... .............................. Al

Summer 1975 ........ ... ............. ............................... A2

Fall 1975 ............ ................................ .. A3

Winter 1975-76 ........................... A4

Spring 1976 . ........................ A5

Summer 1976 ............ ............................... A6

Fall 1976 ........................ ............. A7

Winter 1976-77 ............................. A8

Spring 1977 ............ ............................... A9

Summer 1977 ............. ............................... A1O

Fall 1977 ............ ................................ .. All

Winter 1977-78 ........................... A12

Spring 1978 ................. . . ............. A13

Summer 1978 .......... . . . . . ................ A14

Fall 1978 . ........... . . . ........... A15
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APPENDIX B

SIGNIFICANT WAVE HEIGHT

HISTOGRAMS

GEOS-3 Monthly (3 year) ............. . ....... Bi - B36

GEOS-3 Seasonal (3 year) ..................... B37 - B48

GEOS-3 Composite (3 year) ....... ..................... B49 - B51
GEOS-3 1978 Monthly (July-October) ..... ................ B52 - B63
GEOS-3 1978 Seasonal (Summer and Fall) .... .............. 864 - B69
SEASAT Monthly .......... .......................... B70 - B81
SEASAT Seasonal ............................. B82 - B87

SEASAT Composite ...... .......................... B88 - B90

GEOS/SEASAT Composite ...... ....................... 891 - 893



1O0-

so-

Li60-
L)

CL

40-

.P 64 ,7, 5

J!7

105

0 12 2- - 1 0
-0 - 1 - 2 2 - 3 3 - 4 4 -5 5 -6 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS DATA- JANUARY

EASTERN GULF OF MEXICO

N = 1171- MEAN = 1.64 SIGMA = 1.07

B-1



810-

I--

z
uJ 60

wLLJ

a-
261

40-

20 115 115

39 42

0 0
0 - 1 1-2 2-3 3-4 4-5 5-6 6 +

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS DATA- JANUARY

WESTERN GULF OF MEXICO

N 572. MEAN = 2.45 SIGMA 1.0

8-2



z

L0"

LIJ60-

CL.

•0-

40. 636

356

Z20

51

0 11 1 00 1 1 -2 2 3 3 - 4 4 - 5 5 -6 l 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS OATA.- JANUARY

ENTIRE GULF OF MEXICO

N 1743. MEAN = 1.90 S'IQ A T II

B-3



SC•

L.J 60-

LJ

* 401 g
0-0

0- o -0• -•- 3 3 4 4*

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS OATA-- FEBRUARY

EASTERN GULF OF MEXICO

N = 786. MEAN = 1.48 SIGMA 1.20

B-4



8 0-

I--

LAJ 60_

LAJ

59

40

20-

16 16

0 2
S0 -1 1 - 2 - 3 -4 4 - 5 5- 6

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS OATA- FEBRUARY

WESTERN GULF OF MEXICO

N = 140. MEAN = 1.72 SI03M = I .8

B-5



100.

I--

zL. 60-LAJ

LAJ0G.

3z5 322

45 24 2'2

Oy- I I - 2 2 - 3 -4 4 -5 5 -6 S.

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS ODTA- FEBRUARY

ENTIRE GULF OF MEXICO

N = 926. MEAN = 1.52 SIGMA = 1.3

B-6



I.J 60-

0-

40-

455 419.

13 0 0C 1 -2 2 - 3 3 -4 4 -5 5 -6 6+

DISTRIBUTION OF SIGNIFICRNT WAVE HEIGHT IN METERS

GEO DATA-- MARCH

EASTERN GULF OF MEXICO

N 1470. MEAN 1.41 -GMA I- .-06.

B-7



lCL-

I.--
z

a.. L.J

40-

,•- 77

1 0 1 - -
-0 - 1 1 __ 2 2 - 3 3 - 4 ' 4 - 5 ' 5 - 5 -

DISTRIBUTION OF SITNLFICANT WAVE HEIGHT IN METERS

GEOS OATA- MARCH

WESTERN GULF OF MEXICO

N = 444.. MEAN = 1.71 SIGMA 0.9

B-8



soC-

LJ

40- 673

605
,530

96

014. 0 I
2 2 - 3- 4 4 - 5 5 -6 5+

DISTRIBUTION OF SIGNIFICANT WAVE -HEIGHT .IN METERS

GEOS ORTA.- MARCH

ENTIRE GULF OF MEXICO

N = 191.4. MEAN - .d8 SIGMA = 1.0

B-9



ce-

CL

40- 77

509

4 0
09 

0 
"sIJ2 4 4 

r7 0 .

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

rEOS OATA.- AFRIL.

EASTERN GULF OF MEXICO

N - 1856. MEAN = 1.50 S!G4A 0.93

B-10



Ic

Z8

zz

L.i
LLJ

40-

2.0.0

48

1-39 0 0

1 2 - 3 3 - 4 4 5 5-6 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

rEOS DATA.- APRIL.

WESTERN JGULF OF MEXICO

N - 627. MEAN = 1-22 _ _---IGMq = i.1

B-Il



cS

sI-

Z

LaJ

S60-

CLi

40- 926

0-

150

0 1 13
O- 0 1 - 2 -3 -3 -4 ' 4 -5 5 S 1

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS DrTAR- AFRIL.

ENTIRE GULF OF MEXICO

N = 2515. MEAN = 1.43 SI1-MR A= t0

B-I?



SB-

z
'J 60-

cr_
LJ

4.540
64.6

,56SI4 0 1
0 4"0 - I 1 - 2 -03 3 - 4 4 -5 1"5 -6 5.&"

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT-IN METERS

GEOS OATA.- MAY

EASTERN GULF OF MEXICO
N = 1805. MEAN = 1.44 = 0.98

B-13



s.-

eL_CL

40- C5

0 0 0
0 -1 -2 .- 3 3 -4 4- 5- 6 6,

DISTRTBUTION OF SIGNIFICANT WAVE HEIC-HT IN METERS

GEOS OATA-- MAY

WESTERN GULF OF MEXICO

N 244. MEAN = 1.46 S IC-Mq = t.]

B-14



'cc-

iLIJ 6•.LJ

LLJ

40 644 727

5ý4

o~o

1" 4 0

0- 1- 2 - 3 - 4 4 -5 5 -6 3

GISTRIBUTION OF SIGNIF'!CRNT WRVE HEICHTLIN METERS

&[EOS ORTA.- MAY

ENTIRE GtULF OF MEXICO

N 2_049. MEAlN = -4ý) QI,.= 1.0

B-15



I COa

z

LJ

664

50.

261

75
0I 0

0 -1 1 -3 3 - 4 4 - 5 5 - 6 6.

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS OATA- JUNE

EASTERN GULF OF MEXICO

N 1668. MEAN = 1.40 SIGMA 0.97

B-16



sc-

4 0 -
1 3 " 

1 3 5

Li -60

O 
- 22 

-
- 4 

4 - 5 
5 - 6 

6.+

DISTRIBUTION OF SIONIFICANT WAVE HEIGHT IN METERS

CEOS DATA-- JUNE

WESTERN GULF OF MEXICO

N = 35S. MEAN = 1.26 Si MT = 0-9

B-1 7



ICC-

I c

z
Lii

ii

40

450

0 ~77

-EO- DPTA- JUNE

r t

ENTIRE GUJLF OF MEXICO

N =202-6. MEAlN = 1.38 SIGMA = 1.0

5-188



100-

I8-

z

L)

a-

40 1106

20- 484

43 1 0 0
0-1 1-2 2 - 3 3 - 4 4 -5 5 -- 6 6+

DISTRIBUTION OF SIGNIFICRNT WRVE HEIGHT IN METERS

GEOS ORTR- JULY

ERSTERN GULF OF MEXICO

N = 3099. MERN = 1.04 SIGMR = 0-92

B-19



10-

485'
I-

iz

40-

4

175
2-

50
S17

-_ 1-2 2-3 3-4 4-5 5-B 6.. "

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS DRTR- JULY

WESTERN GULF OF MEXICO

N = 727. MERN = 0.71 SIGMA = 0.9

B-20



100o

z
Ir-I~ 60-
L)

Li 1950

40

1281

f0-

o0 1 0 0
0-1 1-2 2-3 3 - 4 4 5 5 -6 6+

OISTRIBUTION OF SIGNIFICRNT WRVE HEIGHT-IN METERS

GEOS DRTR- JULY

ENTIRE GULF OF MEXICO

N = 3826. MEAN = 0.98 SIGMR = 0.9

B-21



z

LiJ

a-
0~

40 1040

569
2-

73 28 3 1
0 0-1 1 -2 3 3 - 4 4-5 5-6 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS DATR- AUGUST

EASTERN GULF OF MEXICO

N = 2595. MEAN = 1.27 SIGMA = 1.05

B-22



100"

-J

r-LLICL

553

40

376

275

47
12 4O- 0 1 1 2 2 - 3 3 - 4 4 5 5 6 -+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS DRTR- AUGUST

WESTERN GULF OF MEXICO

N = 1273- tIERN I .25 I GMR q 11

B-23



or'-

z

LLi
a-

40-
1257

B4484
20-

120 40 7

0 0-1 1 -2 2 -3 3 - 4 4-5 5-6

DISTRIBUTION OF SIC-NIFICRNT WRVE HEIC-HT IN METERS

GEOS ORTR- RUGUST

ENTIRE GULF OF M.EXICO

N = 3868. MERN = 1.26 SIC-MR = 1.1

B-24



10-

SS4
40- 792

4 630
*0 0~0

20-

0 1 00 0

0-1 1-2 2 - 3 3 -4 4 -5 5 -6 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS DATR- SEPTEMBER

EASTERN GULF OF MEXICO

N = 2170. MERN = 1.21 SIGMA = 0.94

B-25



4.-

I.77

I---
ZJ

3 -234 4- 5 -6

DISTRIBUTION OF SIGNIFICRNT WRVE IiEIr.-HT IN METERIS

GEOS OPRT- SEPTEMBER

WESTERN GULF OF MEXICO

N = 1159. MIEAN =1 .51 1r.,- MR 1. I-0

B-26



"J 60
.)irfv

LlU

40- 12 !1 1

953

m(-

'74 
0

0 1-2 2 - 3 3 - 4 4 -5 5 -6 6+

DISTRIBUTION OF SIGNIFICRNT WRVE HEIGHT IN METERS

GEOS DRTR- SEPTEMBER

ENTIRE GULF OF MEXICO

N = 3329 - MERN = 1.31 ,CMR - 1.0

B-27



ICG-

8C

IB-

40 657,

.5548

91
20I

0 5 1 0 --
0 0 -1 1 -2 2 - 3 3 - 4 4. 5 w 5 -- 6 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS DRTA- OCTOBER

EASTERN GULF OF MEXICO

N = 1889. MEAN = 1.49 SIGMA = 0.99

B-28



100-

a--L.)

ILU

222
40-20! I

307
1 0 0

0 -1 1-2 2- 3 - 4 4- 5 5 -6 1 6+

DISTRIBUTION OF SIGNIFICRNT WRVE HEIGHT- IN METERS

GEOS ORTR-- OCTOBER

WESTERN GULF OF MEXICO

N = 556. MERN = 1.88 SIG MA -- 0.9

B-29



1ZG

Lui
CL
0-

40-77

676

122

0 0- I 1- 2 27-30 3 4 4 - ' 5 5 6 6+

OISTRIBUTION OF SIGNIFICRNT WRVE HEIGHT IN METERS

GEOS DRTR- OCTOBER

ENTIRE GULF OF MEXICO

N = 2445. MERN = 1.58 SIGMR - 1.0

B-30



LLJ

0I 0 0 0- 0 1 3 4 4 5 5 6+

DISTRIBUTION OF SIGNIFICANT WRVE HEIGHT -IN METERS

SEOS DATAl- NOVEMBER

EASTERN GULF OF MEXICO

N = 1'.: .8MEAN = 1.36 SIGMR = 1.02

B-31



100-

I-s-Z

CLhS60-

61640"

S0 0 1

S0 -1 1 - 2 2 -3 3-4 4 -5 5 - 6.

DISTRIBUTION 9 SIGNIFICPNT WAVE HEIGHT IN METERS

'•EOS O1TA- NOVEMBER

WESTERN GULF OF MEXICO

N = 412. MEAN = 1.68 SIGMA = 1.0
-13

B-32



ICC"

S-

Ic
z
L.J

u4O4
L) 40- 645

589

44,6

119

0 0
I- 1 -2 2 -3 3 - 4 4-5 5 5--

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT-IN METERS

GEOS DPATA- NOVEMBER

ENTIRE GULF OF MEXICO

N = 1800- MEAN = 1.43 SIGCMA I .-

B-33



IAJ

ui

I-
z S60-

LiJ

094

,!51

327

Oi 0 - ! 1 - 2 -3 3 -4 4 - 5 .5 -6 fs $

DISTRIBUTION OF SIGNIFICANT WAVE HEI GHT IN METERS

GEOS DATA- OECEMBER

EASTERN GULF OF MEXICO

N = 1419. MEAN = 1.40 SIGMA = 1.09

B-34



1170

I--

I.-

0:

0 0- 1 1 - 2 2 - :3 3 -4 4 - 5 5 -6 6+•5

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS ODTA- OECEMBER

WESTERN GULF OF MEXICO

N = 767. MEAN = 1.40 S6 M1 = 1-1

B-35



'cc

.LU 60-
L)

a_

40- 914

497

~~I:5

0-1 1- - 3 3-4 4 -5 5 -6 T6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIOHT IN METERS

GEOS DATA-- DECEMBER

ENTIRE GULF OF MEXICO

N = 2186. MEAN = 1.40 SIGMA = 1-I

B-36



1000 0

I0-

1536
1469

0i Z 0 2
O- 0 - I I - 2 2 - 3 3 -4 4 -5 55- 6 l" 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT .IN METERS

GEOS DATA-- SPRING

EASTERN r-ULF OF MEXICO

N 5 516,3 . MEAN : 1.45 S TOMq I ..0]1

B-37



I--

irLAJ
CL

40 509

444

107Z45 107

Ic
0 1 - 2 2-3 3 - 4 45 5-- 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

OEOS DATA- SPRING

WESTERN GULF OF MEXICO

N = 1315. MEPAN = 1.43 51GtMi = I.I

B-38



I00-

z
L)60-

LU
-.,

4326

1713

0 "
o- - I I - 2 2 - 3 3 -- 4 4 5 5 -- 6 B +

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT*IN METERS

GEOS OATR- SPRING

ENTIRE CJULF OF MEXICO

N 6478. MEAN = 1.45 SIGMR = 1.0

B-39



a-

304140-

A 14!4

0-1 1 -2 2- 3 3 -4 4 -5 5 6 6+

DISTRIBUTION OF SIGNIFICRNT WRVE HEIGHT IN METERS

OEOS ORTR.- SUMMER

EASTERN GULF OF MEXICO

N 732. i-iERN = 1.20 SIGR . 0.99

8-40



IC

QrJ

4.0

I-
z

44t

G

• 666

12 4
0-1O 1--2 2-3 3-4 4-5 5 -- 61'

DISTRIBUTION CF SIGNIFICRNT WAVE HEIGHT *IN METERS

GEOS ORTA.- SUMMER

WESTERN GULF OF MEXICO

N -235g • MEAN - l.•O? ;Ir. GMA 1- •0

B-41



IC1

•or

9--
z
U 60--

40

•3257

I 257 52 '7

0-1 1-2 2-3 3 - 4 s 5 6

DISTRIBUTION OF SIGNIFICRNT WRVE HEIGHT IN METERS

GEOS DRTR- SUMMER

ENTIRE GULF OF MEXICO

N 9720. MERN = 1.17 ST 4,Iq I .0

B-42



I--
z
LLU
L)rf

4 0 - 19 7/4 19 ! 6

1334

2!7

2010

-i 1-2 2-.3 3 -4 4 -5 5 -6 6+

DISTRIBUTION OF S1GNIFICRNT WRVE HEIGHT IN METERS

GLOS DRTR-- FRLL

ERSTERN GULF OF M1EXICO

N = 5447. -E$N = .35 -% 0.

B-43



ins

.Z

CLC

1 0

0 1-234

GISTR!E5UTION CJF STCGNIFICRNT WRVE 1-IEEGHTINMTR

GGEOS ORTR-- FqLL

W~ESTERN GULF OF MEXICO

N = - '2 7 MEAN = 1.64 1IM 1.0



zI
L..

.2075

20:

JJ 46

6 1
0-1 1-2 2-3 3-4 4-5 5-6 6+

DISTRIBUTION OF SIGNIFICRNT WAVE HEIGHT'IN METERS

GEOS DATR-- FRLL

ENTIRE GUL.F OF MEXICO

N = 7574. MERN 1.43 IrMR 1 1.0

B-45



I-

z
L)

CLi

40
111"7 1105

.0-

s0 -1I 1-2 2 -3 3- 4 4 -5 5 -6 1 6

DISTRIBUTION OF SIGNIFICANT WAVE HEI-EHT IN METERS

GEOS DATA- WINTER

ERASTERN GrULF OF MEXICO

N = 3376. MEAN = 1.50 S T GM 1.12

B-46



I cell

LI-

C-)

z3

4 0!

394!7 
447

20-14

M2E 3-4M - 13 a

0 1 -2 2-3 3-4 4-5 5 - 6 6+.

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

rEOS OATR- WINTER

WESTERN GULF OF MEXICO

N 1479. MEAN = I.3 1..

B-47



C-

40

1495 1522

0-1 -2 2- 3 3 -4 4 -5 5 - 6 1 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS ODTA- WINTER

ENTIRE GULF OF MEXICO

N = 4855. MEAN = 1.60 SpOMA = 1.2

B-48



z
is

LaJ

776

5052

20-

8l4
'97 23 4

0- I- 2- 3 3- 4 4 - 5 5 --6

DISTRIBUTION OF STCNIFICANT WAVE HEIC-HT IN METERS

ALL GEOT GATA

EqSTERN ;ULF OF MEXICO

N -2!3'8. MEqN = 1.5 T.02

B-49



z
LaJ 6-

CL

40

4104

237g0

I 104 17 3
0 - 2 2 - 3 3 - 4 4- -5 5- 5 ---1

DISTRIBUTION OF S!GNIFICANT WAVE HEIc-HT.IN METERS

ALL GEOS DATA

WESTERN GULF OF MEXICO

N 7279. MEAN = 1.46 S O-MA A .1

B-50



1

LI
Li

0-2

43i

(_9 ". 4 -, --

rOT3 TR 1E3 U!T T 0N f-)F ST CG-N I F TCANT WAlVE LHEIC-HT ITN MC T 7C'

L. L .L ,

AiLL GEOS SATfl

ENTIRE GULF OF MEXICn

N =2-8627 M tE qN 1 I -iM 3- T c

B-51



z

LaJ

40 539368

1-"30 0 0 0

f 1 2 3 3 -4 4-5 5 6 ' -

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS DATA- JULY 1978

EASTERN GULF OF MEXICO

N = 1416. MEAN = 1.23 SIGMA = 0.92

B-52



100-

.87go--

z
j 60-

L)JILU

40

1Z9

32

0 - 0 0
0-- 1-2 - 3 3 - 4 4 - 5 15 -6 56

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT .IN METERS

GEOS DATA- JULY 1978

WESTERN GULF OF MEXICO

N = 558. MEAN = 0.65 SIGMq = 0.9

B-53



100o

80-

s-
Z
LLJ so-
L)

0- 926

40
697

t o- 3 1 1[

40 o o
0 1 - 2 2 - 3 3 -4 4 -5 5 - 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS DATA- JULY 1978

ENTIRE GULF OF MEXICO

N = 1974. MEAN = 1.06 SIGMA = 0.9

B-54



I00"

80.

z
LAJ 60.

uLJ
a-

40 485

420
378

24.
0 -2 2- 3 3 -4 4 - 5 5- 6

OISTRIBUTION OF SIGNIFICANT WAVE HEIGHT-IN METERS

GEOS DATA- AUGUST 1978

EASTERN GULF OF MEXICO

N = 1359. MEAN 1.48 STGMq = 1.07

B-55



so-
z
dU 60

CL- 431

40

25Z

zo177 .

2D Z2 m 0 0

0 1 2-3 3-4 4 -5 ' 5-6 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS DATA- AUGUST 1978

WESTERN GULF OF MEXICO

N = 890. MEAN = 1.13 SIGMA = 1.0

B-56



z

LI00

L-)

L.

40- 851
737

555

7L 32 3 0

0 2 2 3 - 4 4 -- 5 5 -6 B +

OISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS OATA- AUGUST 1978

ENTIRE GULF OF MEXICO

N = 2249. MEAN = 1.34 SQI M A 1.1

B-57



a-
46Z

0- 0 0
S-2 2- - 3 3 - 4 4 --

OISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS OPTA- SEPTEMBER 1978

EASTERN GULF OF MEXICO

N = 1044. MEAN = 1.11 SIGMA = 0.94

B-58



z
I..aJ

L)4CL.

40.41

)96

00 0 0

0- -I-2 2-3 3-4 4-5 5 6 6*

QISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS ODAT- SEPTEMBER 1978

WESTERN GULF OF MEXICO

N = 830. MEAN = 1.65 STLM~q :z 1 .0

B-59



ScO

S60,

40 658 644

1145

527V

, 0 aO- 4 -2- -4-5 5 6 • 6

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS OATA- SEPTEMBER 1978

ENTIRE GULF OF MEXICO

N = 1874. MEAN = 1.35 SIGMA = 1.0

B-60



I00"

zLLJ 60-Li_ 6055

40- 36

20-

5

0 0 0
-1 - 2- 37- 4 4 -5 5-6 6 6

OISTRIBUTION OF SIGNIFICANT WAVE HEIGHT.IN METERS

GEOS DATA- OCTOBER 1978

EASTERN GULF OF MEXICO

N = 97. MEAN = 1.99 SIGMq = 0.54

B-61



40-

20-

0 0 0 0 0 0 0
'0 - 1 2 2 • 3 - 4 4 - 5 5 6 i •

OISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS OATA- OCTOBER 1978

WESTERN GULF OF MEXICO

N = 0. MEAN = 0.00 SIGMA = 0.0

B-62



20-
(., 0 55

40- 36

20-

5-

A 00 0
0 1 1 - 2 2- 3-4 4 -5 5-6 6.

OISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS DATA- OCTOBER 1978

ENTIRE GULF OF MEXICO

N = 97. MEPN = 1.99 SIGM: = 0.5

B-63



I CO- IIII

so-

J 60-

40- 1405

0.

1 30
-l 33 3 00

0 2 A -4 -3 3 -4 4 - 5 5 -6 5+6

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS DATA- SUMMER 1978

EASTERN GULF OF MEXICO

N = 3632. MEAN = 1.41 SIGMA = 1.00

B-64



100-

SO-

z
w.i 60-

LLJ

40

516

20 5

- 0 0

0 - ~-3 3 -4 4-5 5- 6

DISTRIBUTION OF SIGNIFICnNT WPVE HEIGHT IN METERS

GEOS DOTR- SUMMER 1978

WESTERN GULF OF MEXICO

N 1806. MEAN = 1.01 SIGMA 1.0

B-65



I cO-

z
LU 60-

LLU
M-

40- 2126 92

11150

20-
1 i 

164 

3 
0

0 - I I - 2 2-"3 3- 4 4-5 5,- 6-

OISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

GEOS DATA- SUMMER 1978

ENTIRE GULF OF MEXICO

N = 5438. MEAN = 1.27 SIGMA = 1.0

5-66 m



I10-

zw-

LJ60

LLJ

46
40.

20-

0- - a3 0 0o

0" - 2 • 27 - 3 ' 3 - 4 ' 4 -5 T 5 -6 T 6"+

OISTRIBUTION OF SIGNIFICANT WAVE HEIGHT-IN METERS

GEOS OATA-- FALL 1978

EASTERN GULF OF MEXICO

N = 1141. MEAN = 1.19 SIGMAT1 0.94

B-67



ar-

341
40--

ZO7-
196

Z3 0 0 0
0-1 1-2 2 -3 3-4 4-9 5-6 6

OISTRIBUTION OF SIGNIFICANT WRVE HEIGHT IN METERS

GEOS OATA- FALL 1978

WESTERN GULF OF MEXICO

N = 830- MEAN = 1.65 SIGMA 1.0

8-68



!00

50

I--
Z
C.) 60'

Li.

40-
66! 65C

552

46

I 0- 1- 2 -3 3 -4 -4 5 5-6 6 6

DISTRIBUTION OF SIGNIFICANT WRVE HEIGHT IN METERS

GEOS OATA- FALL 1978

ENTIRE GULF OF MEXICO

N - 1971. MEAN = 1.38 STGM.A 1. G

B-69



CO-

LaJ 125
ci-

112

40-

030 0
0 1 1 -2 2 - 3 -4 4 -5 5 -6 6,

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

SEASAT DATA- JULY

EASTERN GULF OF MEXICO

N = 243. MEAN = 1.08 SIGMA = 0.40

B-l7



'C-

I-.

' 6- 171
L)G

LiJ

40 105

4 00
0-I 1 -2 -. 3 3-4 4-5 5-6

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

SEASAT DATA.- JULY

WESTERN GULF OF MEXICO

N M E EN = 37 .TGM2

B-71



80-

z

S6 0

IaJ.

o- I 2 - 3 3- 4 4- 5 5,

DISTRIBUTION OF SIGNIFICANT WAiVE HEIGHT IN METERS

SEASAT ODTA- JULY

ENTIRE GULF OF MEXICO

N = 530. MEAN = 1.24 SIGMR = 0.9

B-72



10-

z

CL,

40-

r19

0 0
o 0 - -2 " 3 4 4 -5 .5 -6 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

SEARAT ORTA- AUGUST

EASTERN GULF OF MEXICO

N = 482. MEAN = 1.22. SIGMA = 0.65

B-73



too-

I--

z
LL.. 60-

ILJ
CL

40

0 - 1 1 2 2 - 4 4 -5 .5 -6 +

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

SEASAT DATA- AUGUST

WESTERN GULF OF MEXICO

N = 381. MEAN = 1.44 SIGMA = 0.9

B-74



I co-

U

40- 30

47

40 
50

251

S0 -1 1 - 2 2 -"3 3 -4 4 -5 5 -6 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

SEASAT DATA- AUGUST

ENTIRE GULF OF MEXICO

N = 863. MEAN = 1.32 SGGMA : 0.8

B-75



l I I i I I

go-

SO-

CL

aas

SLL7

4-

0 -7--3 0 0 0
0 1 - 2 - 3 -4 4 -5 5 -6 T 1

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

SEASAT DATA- SEPTEMBER

EASTERN GULF OF MEXICO

N = 214. MEAN = t.26 SIGMA = 0.48

B-76



I O-

304

1-z

a.ja_

40-

wi

44 48

S - I 1 -2 2 -3 -_3-4 4-5 5 5-6 1 5+

OISTRIBUTION OF SIGNIFICANT WAVE HEIGHT-IN METERS

SERSAT OATA- SEPTEMBER

WESTERN GULF OF MEXICO

N = 406. MEAN = 1.57 SIG.Ml = 0.7

B-77



so-

421.
4Z

z so0-
L~J
CL

40-

132
20

0 0O-t 0 - 1 1 - 2 - 3 - 4 1 4 - 5 1 .5 - 6 1 5

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

SEASAT DATA- SEPTEMBER

ENTIRE GULF OF MEXICO

N = 620. MEAN = 1-46 SIGMA = 0.6

B-78



1002

a--

40--

Z •

SG1--"so

(3-

40-

1 0 0

0 1-2 4- -4 -5 5-6 5

OISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

SEASAT DATA-- OCTOBER

EASTERN GULF OF MEXICO

N 1.35. MERN = 1.46 SIGMA = 0-67

B-79



!10-

136

6ri

uAJ
O-

40-

0 3

0 -2 3 3 4 4-5 1 5-6 1 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

SERSAT OATA- OCTOBER

WESTERN GULF OF MEXICO

N = 190. MEAN = 1.40 SIGMA = 0.5

8-80



to0-

L.)

a_.

40-

65

36

0 4
0- 1-2 2-3 3 -4 4- 5 5 -- 6 6-

DISTRIBUTION OF SIGNIFICANT WRVE HEIGHT IN METERS

SEASAT OATA- OCTOBER

ENTIRE GULF OF MEXICO

N = 325. MEAN = 1.433 SIO!GMR = 0.6

B-81



BC-

LJ

aL- 326

40-

20

{ 0 - I - 2 "7 f 3 - 4" 4 6 5-

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

SEASAT OATA.- SUMMER

EASTERN GULF OF MEXICO

N 725. MEAN = 1.17 SIGMA = 0.58

B-82



I-

LCL

40-a--

zoz

32 l•2

1 0- 1- 2 - 3 3 - 4 4-5 5

DISTRIBUTION OF SIGNIFICANT WAVE HE!GHT-IN METERS

SEASAT OATA- SUMMER

WESTERN GULF OF MEXICO

N = 668. MEAN = 1-41 SIGMA 1.-0

B-83



z
L.J

CL

40-

544540 4 IG_
0- i - -o 2 - 3 3 -4 5 --5

DISTRIBUTION OF STGNIFICANT WRVE HEIGHT IN METERS

SEERSAT ORTA.- SUMMER

ENTIRE GULF OF MEXICO

N = 1393- MEAN = 1 .29 SIGMA = 0.9

B-84



I-O

.. 60- sL.U 188

LJ

t17

0.. 0. 0
0 2 2 -3 3 4 4- 5 5- 6 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT.IN METERS

SEASAT OATA- FALL

EASTERN GULF OF MEXICO

N = 349. MEAN = 1.34 STGMMA = 0-57

B-85



440

I.--

L&J0-

40-

0_
2- - 3 3 - 4 4 - !5 5 -- 6' 9,•

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

SEASAT OPTA-- FALL

WESTERN GULF OF MEXICO

N = 596. MEAN = 1.52 SIGMA 0.5

8-86



I IC I I I I

633

I---

L~J

a-

40-blea

92

13 1 a
0 -2 2-3 3- 4 4. 5 5 -6 +

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT.IN METERS

SEASAT DATA-- FALL

ENTIRE GULF OF MEXICO

N = 945. MEAN 1-45 SAGMP r3-

B-87



It C! .. . f . ..%II . I

I-O

0

443

0-2 1- 2-3 -- 4 4 -5 -6 6

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

ALL SEASAT DATA

EASTERN GULF OF MEXICO

N = 1074. MEAN = 1-23 SIGMA :" 0-58

B-88



I.Of

80o

I--

Lu.. 60-

CJci..

40-

"Z94

95

0 5
0 0 1 1 2 • • 3 -4 4 -- 5 5 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

ALL SEASAT OATA

WESTERN GULF OF MEXICO

N = 1264. MEAN - 1.46 STGMA -: 0.9

B-89



1 CO-

SC-

z
S60 139S

L.J

4•

737Z0-

146
S41

0- 1 -2 2 -3 • - 4 4 -5 5 -6 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN METERS

ALL SEASAT DATA

ENTIRE GULF OF MEXICO

N = 2338. MEAN = 1.•35 SIGMA = 0-7

B-90



100"

I.-
z
CLdk::

40- 821 73

5133

877
97 23 80 O -• 1 -2 -3 3 4 4 - 5 5 -6 • 6

DISTRIBUTION OF SIGNIFICRNT WRVE HEIGHT-IN METERS

RLL GEOS/SERSRT DRTR

ERSTERN GULF OF MEXICO

N = 2-422. MERN - 1.34 SIGM -= 1.00

B-91



100-

80-

I--.
Z

2

448
109 19 11

00 1 - -2 3 - 4 4 - 5 5 - 6 6+

DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT IN MWTERS

ALL GEOS/SEASAT DATA

WESTERN GULF OF MEXICO

N = 8543. MEAN = 1.46 SIGMA = 1.1

8-92



I H Ii -

100-

LJ
ILl
a_

40" 11 112814

7075

132S 206 42 19

0 0-1 1-2 2 -3 4 4 - 5 5- 6 6+

DISTRIBUTION OF SIGNIFICANT WRVE HEIGHT IN METERS

RLL GEOS/SERSRT DRTR

ENTIRE GULF OF MEXICO

N = 30965. MERN = 1.37 SIGMAR 1.0

B-93



APPENDIX C

SURFACE WIND SPEED

HISTOGRAMS

GEOS-3 Monthly (3 year) ........ ...................... Cl - C36

GEOS-3 Seasonal (3 year) ....... ..................... C37 - C48

GEOS-3 Composite (3 year) ...... ..................... .C49 - C51

iEOS-3 1978 Monthly (July-October) ....................... .. C52 - C63

GEOS-3 1978 Seasonal (Summer and Fall) ...... .............. C64 - C69

SEASAT Monthly ....... ..... .......................... C70 - C81

SEASAT Seasonal ................................. C82 - C87

SEASAT Composite .................................. C88 - C90

GEOS/SEASAT Composite .......... ....................... C91 - C93



LCL

I-
L J60-

0,,.

40-

319

_I33 129

C 0 -2 C - 4. 4 - 6 6 - s 8 10 10-12 12-14 14-16 16÷

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DATA- JANUARY

EASTERN GULF OF MEXICO

N = 1075. MEAN = 7.14 SIGMA = 2.71

C-1



I--

z
1-i-

cenL.J

40-

10 14-130 107

17 90

1 Y- 4 4 - 6 65 - 8 - IC I c' 2 i-4-16

DISTRIB5UTION OF WING SPEED lN METERS PER SECOND

WE",TERN G-ULF OF MEXICO

N = 535. MEAN "1.76 IC1 r--, 3 ]

C-2



I cO

SO

I0-

W
LJ
CL

459

20 313 -67

-E AT- ANAR

-361ii6

MON a ac ,
1-240 412- 1R-14 !4-16 ' 16+

DISTRIBUTION OF' WINO SPEED IN METERS PER SECONO

GEOS DATAl- JANUARY

ENTIRE GULF OF MEXICO

N =1610. MEAN 7.35 S 1Gm A = 2_ .9

C-3



too-

eac

z

L.)

LAJ
L..

40-

144

106 so

26 20 17

0 - 2 2 - 4 ' 4 - 6 6 - 8 a - 10) 10-12 12-14 14-15 15+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DOATA- FEBRUARY

EASTERN GULF OF MEXICO

N = 726. MEAN = 6.71 SIGMA = 3-20

C-4



I00.

60.

LaJ

40-

32

I •C
6

0 - 2 2 - 4 4 - 6 6 a - IC 10-12 11-14 14-16 16

OT.STRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DATA-- FEBRUARY

WESTERN GULF OF MEXICO

N = 134. MEAN = 7.51 SIGMR = 3.8

C-5



L.J

20

oal - 2 2 - 4 4 - 6 5- S a - i0 10-12 12-14 14-16 15.

0I-STRIBUTION OF WINO SPEED IN METERS PER SECONO

GEOS ODTA- FEBRUARY

ENTIRE GULF OF MEXICO

N = 860. MEAN = 6.83 SIGMA = 3.3

C-6



z

CL
40-

4•

367

34 50

-0 -- 4 4-6 1-2' 8- ' l1-12 12-14 !4-16'

DISTRIBUTION OF WINC SPEEO IN METERS PER SECONC

0EO5 DATA- MARCH

EASTERN CTULF OF MEXICO

N = 1345. MEAN = 5.98 SIGMP = 3.00

C-7



I 10

454

J8 13

Z -- 4 4 -6 - a - 10 W11-elZ 122-14 14-15 15.

D!lcTR,!bUT IO'N Of' WINE'r 2ýFEED iN ME TL iCN

G-LT 0 Cl CiTA- MN4F-'2-i

WE"TLRN CTULF or MIEXICO

N = 43A MEAN =7.!S'6m



ui

I-z

44

454

55 5 38

135 I 38

= - • . 4 4 - 6 5 - 8 • - 10 1C-12 12-14 14-iS 15+

DISTRIBUTION OF WINO SPEED IN METERS PER SECOND

CHEOS DATA- MqRCH

ENTIRE GULF OF MEXICO

N = 1779. MEAN = 6-26 SSM9g = 3.0

C-9



! I 00m m•

lco-

5i--

z
j 60-

CL

40-

4Z4 4Z3 416

46 124

Ii | !2- '4- 5 8 I 5 2 0

0 - 2 2 4 4 - 6 5 C - IC IC-12 ..-- 2-14 14-16 16-

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOf DAlTA- APR!L.

EASTERN GULF OF MEXICO

N = t737-. MEAN 6-52 S1GMA = 2,54

C-10



I cc

SO-

CLi

40-

179

is 51 42

517

00 00 - 2 2 - 4 4 - 6 5 - 12 - iC 10-12 1-14 14-15 15,

OrsTRIBUTION CF' WING SFEED lN METERS FER SECONG

rEOS DATA�- AP51L.

WESTERN GULF OF MEXICO

N = 603. MEAN = 5.17 51 .m = 2,7

C-l1



I-

40"LJ
404

6756

3 2 a
" -0 2 2 - 4 4- 8 10 tO-lt 12-14 1 14-j 16, 4

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DATA-- APRIL.

ENTIRE GULF OF MEXICO

N = 2340. MEqN = 6.17 SIGMq z 2.7

G-12



icoc

I-.-

z
0=..

41514 
•507

400

CMO •2 0 c 0

0 - 2 "Z 4 i4ul-12 1 12-14 !4-I- 16*

GISTFIBUTI[N OF WINS 'SPEED IN METERS FEF SECONS

CEOg QmTA- M,'iY

EASTERN &ULF OF MEXICO

N = 156." MEAN = 4-59- 2C40

C-13



Ic.

z

CLi

40-

"17

IC

a 0 0
0 - 2 2 - 4 4 - 6 6 - 8 1 - tO IC-12 !2-14 14-15 15.

DISTRIBUTION OF WINO SFEED IN METERS PER SECOND

HEOS DATA- tMqY

WESTERN GULF OF' MEXICO

N = 232 MEAlN = 5-12 ST.MAq = 2,.

C-14



CL..

40-

0_- 2 2 - 4 4-6 - 5 - 12-i4 14-15 16÷

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS OSTA.- MqY

ENTIRE GLULF OF MEXICO

N = 39, MEAN = 4.66 SI 2T4

C-15



I CO-

Z

40-

479
437

~~215

13~7

2~0 0
0 -2 2 - 4 4 s 6 5 - is ?I - i C-12 !2-14 14-16 16.

GUSTRILBUTIOJ.. OF WINO SPEED IN METERS PER SECOND

CiEOS DATA.- jUNE

EASTERN CULF OF M1EXICO

N =1494. MEAN = 4.70 ITrMA .: 2 .4 3

C- 16



tIO.

tAJ
C-

142
40- 129

4!

0 - 2 2 - 4 4 - 6 6 - a 8 - IC IC-12 i12-14 14-16 165

DISTRIBUTION OF WINS SPEED IN METERS PER SECOND

GEOS OATA.- JUNE

WESTERN CLULF OF MEXICO

N = 346. MEAN = 4.14 S!GMA = 1.7

C-17



uiiCL.

62

5265
20-25

1144

34 0 0
2 - 4 4 - 6 6 - a S - 1C 10-12 12-14 14-I5 16÷

SISTRIBUTION [F WINO SPEED IN METERS PER SECOND

EOS DATA - JUNE

ENTIRE GULF OF MEXICO

N = 1940. MERN = 4-b9 RGA = 2.3

C-18



10•

9-9

z
L ul

LUJ

40 314
787

98

164

30 5 2
0 2 - 4 4 - 6 6 - 8 - 10 10-12 12-14 14-16 16+

DISTRIBUTION OF WING SPEED IN METERS PER SECOND

GEOS DATR-- JULY

EASTERN GULF OF MEXICO

N = 2524. MEAN = 4.28 SIGMA = 2.26

C-19



FI-
z

LU 6L)

40-
S0"

4"

186 38

20- 108

8 4 2
0 -2 4 4 IQ- 10-12 12-14 14-16' 16

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DATR-- JULY

WESTERN GULF OF MEXICO

N = 640. MEAN = 4.80 SIGMA = 3.0

C-20



ISO

10O

997

go-z
L)

LUJ
fL

40
1100

976

20
472-

337

191
64 11 6 7

20 4 4 - 6 6 - 9 "S - 10 10-T 12-14 14-16 16-

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DATR- JULY

ENTIRE GULF OF MEXICO

N = 3164. MEAN = 4.38 SIGMA = 2.4

C-21



10

Ir-z

C-

40
772

22

310 27e90

0 - -4 4- 6 8-1 125 12-14 14-16

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DATA- AUGUST

EASTERN GULF OF MEXICO

N = 2263. MEAN = 4.51 SIGMA = 2.61

C-22



tOe-

SO-

10

I,,-

40- 4156

20-
1654 484

92 •

12 2 4

- 2 2 -4 - 10 10-12 12-14 14-16 16+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DATP-- RUGUST

WESTERN GULF OF MEXICO

N = 1219. MERN = 4.83 SIGMR = 2.3

C-23



I ... II

- -

Z

CL&

40-

Ilse 1169

402 444
2-74

37 54 9
0 - - 4 4 - 6 - 8 5 - 10 10-12 12-14 14-16 16+

DISTRIBUTION OF WING SPEED IN METERS PER SECOND

GEOS DRTR- RUGUST

ENTIRE GULF OF MEXICO

N = 3482, MEAN = 4.62 SIGMR = 2.5

C-24



4O0- 7

100

Sc"

LaJ

509

20- 292

2 2 - 4 4 - 6 8 - s a 10-12 12-14 14-16 16÷71

OISTRIBUTION OF WING SPEED IN METERS PER SECOND

GEOS DRTA- SEPTEMBER

EASTERN GULF OF MEXICO

N = 1732, MEAN = 3.96 SIGMA = 2.06

C-25



109

to-

I-.

z
uw• so-
LtJ
CL

4

299

SO35
192 169

11954O0

54
a a 0

0 -2 4 4 - 6 6 - 8 8 - 10 10-12 12-14 14-16 16+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DRTA- SEPTEMBER

WESTERN GYULF OF MEXICO

N = 10-70. MERN = 5.34 SIGMR = 2.8

C-26



a-0

4-Z

4•

975

'747

20
•t• 349

1 1 0
2 2 o 4 4 6C 10-12 12-14 14-16 16+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DRTA.- SEPTEMBER

ENTIRE GULF OF MEXICO

N = 2802, MEAN = 4.49 SIGMA = 2.5

C-27



1001

z
L_.)

L~JrL

40

449

362

1626

711
0 0 - 2 2 - 4 4 - 6 6 - 8 8 - 10 10-1& 12-14 14-16 16+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND
GEO DATA-- OCTOBER

ERATERN GULF OF MEXICO

N = 1593. MERN = 5.45 SIGMA = 2.74

C-28



0IO0

z
L)
I~j.

40

97 103

20-

9 554

4 4 S 6 -.. .. '- ' 7 12-14 14-16 6,

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DRTR- OCTOBER

WESTERN GULF OF MEXICO

N = 381. MERN = 7.20 SIGMA R 2.5

C-29



a-

4O0-

4•

546

20- 398
309

177 140

S12 2
O 0 - 2 2 - 4 12-14 14-16 16+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS ARTR- OCTOBER

ENTIRE GULF OF MEXICO

N = 1974. MERN = 5.79 SIGMR = 2.8

C-30



I@-

LLJ

40-

426

280

200
185 195

117

43 25
2 0 - 4 4 - 6 6 - 8 8 - 10 10-12 '2-14 14-16 16÷

DISTRIBUTION OF WINO SPEED IN METERS PER SECOND

GEOS ORTR- NOVEMBER

EASTERN GULF OF MEXICO

N = 1279. MEAN = 7.67 STGMR = 2.79

C-31



100-

SC.

z
L,J SO-L)
a:J
0-

4.

20 12

0 - 2 - 4 4 - 6 6 - 8 8 - 10 10-12 12-14 14-16 16+

DISTRIBUTION OF WINO SPEED IN METERS PER SECOND

GEOS ]ATA- NOVEMBER

WESTERN GULF OF MEXICO

N = 394. MEAN = 6.55 SIGMA = 2.7

C-32



I00-

I--

zL•J 50-

L&0J

40-

512

376

0 37 7 6 40 0 - 2 2 - 4 4 - 6 6 - 8 8 - 10 10-12 12-14 14-16 16÷

DISTRIBUTION OF WINO SPEED IN METERS PER SECOND

GEOS ORTF4- NOVEMBER

ENTIRE GULF OF MEXICO

N = 1673. MERN = 7.40 SIGMR = 2.8

C-33



•55

2o 267

12S

o0 - 2 2 - 4 4 - 6 6 - 8 8 - 10 10-12 12-14 14-15 16.

DISTRIBUTION OF WINO SPEED IN METERS PER SECOND

GEOS DATA- DECEMBER

EASTERN GULF OF MEXICO

N = 1325. MEAN = 8.03 510GMA = 2.90

C-34



to0o

sc-

z

LJ
(L

40-

177

ra34

2 2 - 4 4 - 5 5 - B - 10' 10-12 12-14 14-16 ' 1 5

OISTRIBUTION OF WIND SPEED IN METERS FER SECOND

GEOS ODTA- DECEMBER

WESTERN GULF OF MEXICO

N = 741. MEAN = 7.05 SIGMA = 3.5

C-35



s0-

Z

L.ij
CL

40

546

425
to

257

47 74
0 o 2 - 4 4 6 6 - a a - 10 10-12 12-14 14-16 16+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DATA- DECEMBER

ENTIRE GULF OF MEXICO

N = 2066. MEAN = 7.8 SIGMA = 3.2

C-36



z
L.J 460

4•

1298

2• 914
3IC720- 761

40 7 a

" 0 - 2 2 - 4 4 - 6 6 - 8 8 - IC ic-12 7 2-14 14-15 16 1

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS TPT•- SPRING

EASTERN GULF OF MEXICO

N = 4749. MEAN = 5.69 SIGMA = 2.76

C-37



I c-

zd

60

aE_

40-

404

301

70- 204

67 72
300

0 - 2 2 - 4 4 - 6 6 8 - IC IC-12 12-14 14-16 16÷

OISTRIBUTION OF WINO SPEED IN METERS PER SECONO

GESS 5TA.- SPRING

WESTERN GULF OF MEXICO

N 1269. MEAN = 5.54 SGMMR = 2zg

C-38



Ica-

'Co-

SC,

s.-

z S60.

L&J

40-
4•

1702

174
[0- 1115to- 952

460 3

a) 7 0
0 0 - 2 2 -4 4 - 0 6 5 - 10 10-12 ý-14 14-16l

DISTRIBUTION OF WINO SPEED IN METERS PER SECONO

CESOS DTflA- SPRING

ENTIRE GULF OF MEXICO

N = 6018. MEflN = 5.72 SIGMA = 2,8

C-39



10•

too-

5 Iwo , 4

z
LAJ

089 -• ' 9 1 0 1 !- 4 4-6 16+0

DISTRIBUTION OF WIND SP•EED IN METERS PER SECOND

GEOS DRTR- SUMMER

EASTERN GULF OF rMEXICO

N =62e1. MERN = 4.46 SIGMR 2,44

C-0



z

60-

L). IL
8194

229 2561

46 9 6 6
0 - 2 2 - 4 4 - 6 6 - 2 ! - 10 ¶0-12 12-14 14-16 16+

DISTRIBUTION OF WING SPEED IN METERS PER SECOND

GEOS DATR-- SUMMER

WESTERN GULF OF MEXICO

N = 2205. MERN = 4.71 SIGMR 2.4

C-41



I e-

z

0-

40-
2359 271C

20
lost 1031

609

13 111111111111 10 sl 16
0 00- 2 2 - 4 4 - 6 6 - e S 10 10-12 !2-14 14-16 16+

DISTRIBUTION OF WINC SPEED IN METERS PER SECOND

GEO.S DOTR- SUMMER

ENTIRE GULF OF MEXICO

N 00486 MERN = 4.52 SITMR z 2.4

C-42



t0-*
too-

z
LuJ

CL

40

|15s 114!

201 732 73:3

0- 2 2'- 4 4 - 6 6 - s- 10-12 1!2-14 14-161 16+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DRTR- FqLL

EfSITERN GULF OF MEXICO

N = 4604. MERN = 5.51 SIC-MR 2.92

C-43



100-

z

u~j

40

3.99 436 39

17 0
0 -2 2 - 4 4 - 6 6 e S - 1O IC-12 14 , 14-15' 16+

DISTRIBUiTON OF WIND SPEED IN METERS PER SECOND

GEOS DATR- FALL

WESTERN GULF OF MEXICO

N = 1845. MEAN = 5.99 SIGMA = 2.8

C-"



100

80.

so.-

zLLJ 60.

4•

634 *17

40- 1307

m50 II

0-2 2 - 4 4 - 6 6 - 8 8 10 10-12 12-14 14-16 • 16+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DATR- FALL

ENTIRE GULF OF MEXICO

N = 6449. MERN = 5.64 SIGMR = 2.9

C-45



t CO-1

40-

zo~z
20-563 Gas

400

02 2 -4 4 -6 6 -8 -!14 14-16 16+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS 5ATA- WINTER

EASTERN GULF OF MEXICO

N = 3126. MEAN = 7.42 STO-MA 2.96

c-46



z
(..) 1

40-

309 227

156

1 2 C2 2 Z3

0 - 2 - 4 4 - 6 5 9 - • - •3 12-14 14-15 1 66

r!STRIBUTION OF WINO SPEED IN METERS PER SECOND

cE r lAT*-- WINTER

WESTERN C-ULF OF MEXICO

N = 1410. MEAN = 7,36 TrMa r -

C-47



Sco.

zI..-

tAjJ
CL

40-

1149

617 677

0-212-4 4-6 6 918-1c, !"2-14 14-16 .1+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

.GEOS SATP- WINTER

ENTIRE ,.GULF OF MEXICO

N = 453g. MEAN = 7,40 ST r-M q = 31-

C-48



S.-.

Lij

40

4733 4909

1153

1S7 54 I77

O" 0 - 2 2 - 4 4 - 6 * - 8 8 .- C IC-I •*-14 !4-15 IS.

H!STRIBUTION OF WINO SPEED IN METERS PER SECOND

ALL GEOS 5rT

EASTERN VCLF OF MEXICO

N = 18760. MEAN = 5.52 TGMA n 2.9!

C-49



I-..
2

LaJ

40

195Z

to- cat11

40 140 .9 £ 3,Cal 1015463 405i

i0 - 2 1 - 4 - S 6 - S - iC 10-12 :2-14 14-16 15-

GISTRIBUTION CF WINO SPLED IN METERS PER SECOND

ALL &EOO ,ATf,

WESTERN 07CLF OF r4EXICO

N = 6729. MEqN = 5.63 SITMq = 3 0

C-50



Ice"

40

6403

L 307 •3 44

- 6 - 8 8 - ic IC-1 Z-14 !4-5-. is.

rISTR!BUTION Sf WINC SPEED IN METERS PEE SECONS

ALL CEOS 5jTA

ENTIRE GULF OF MEXICSi

N = 25489. MEAN = 5.60 2.9

C-51



I00

S60.

CLa

40.
472

423

114
|13 101

30 5 2

0 0 - 2 2 - 4 4 - 6 6 - 8 8 - 10 10-12 12-14 14-15 , 15

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DA•T- JULY 1978

EASTERN GULF OF MEXICO

N = 1335. MEAN = 4.86 SIGMA = 2.44

C-52



400

304

0 60.

C0-
176

IS

47 I 86L

o'4
0 - 2e- 4 4 -6 6 -8 8-1 - 10-12 6 4÷

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS OATA- dJULY 1978

WESTERN GULF OF MEXICO

N =528. MEAN = 5.30 SIGMAP = 3.0

C-53



5S'3

204

160

2 - 4 4 - 5 - la -I 10-121 1 1-14 14-15 16÷

DISTRIBUTION OF WINO SPEED IN METERS PER SECONG

GEOS O6TA- J4LY 1979

ENTIRE GULF OF MEXICO

N = 1863. MEAN = 4.99 SIGMA = 2.6

C-54

-- -- 2- -. 0- m m Im' |



00-

so-
L&JCL.

40-

387 383

20-
175158

2 2

0 - 2 2 - 4 4 - 6 6 " 8 8 10 10- 12 12-14 14-16 16+

DISTRIBUTION OF WINO SPEEO IN METERS PER SECOND

GEOS ODATA-- AUGUST 1978

EASTERN GULF OF MEXICO

N = 1262, MEAN = 4.65 SIGMA = 2.48

C-55



too-

e-0

z
S60.

L)

CL. 428

40-

260

20-

56

0 5- 2- 5 0 0 0
0 - 2 2 - 4 4 - 6 a - 10 10-1Z 12-14 14-15 15i"

DISTRIBUTION OF WINO SPEEO IN METERS PER SECONO

GEOS OATA-- AUGUST 1978

WESTERN GULF OF MEXICO

N = 863. MEAN = 4.50 STGMA = .7

C-56



t.-
so.

40- 61

647

20 31 245
S~156

24 2 2
0 - 2 2 - 4 4 - 6 6 - 8 8 - 10 10-12 12-14 14-16 16.

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

"GEOS ODTA-- AUGUST 1978

ENTIRE GULF OF MEXICO

N = 2125. MEAN = 4.59 SIGMA = 2,2

C-57



I00-

80-

LaJ
CL
w 0 .

40. 365

2O3

I .1 0
0 -- 2 - 4 4 - 6 6 - 8 B - 10 10-12 12-14 14-16 15.

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS D•TP- SEPTEMBER 1978

EASTERN GULF OF MEXICO

N = 987. MEAN = 3.88 SIGMA = 2.08

C-58



to-

80,

S60.

40,

216
176

zo-07 1419 157

54 51

0 0 0
0f 0 - 2 2 - 4 4 - 6 6 - a U - 10 10-12 12-14 14-16 16

DISTRIBUTION OF WINO SPEED IN METERS PER SECOND

GEOS ODTA- SEPTEMBER 1978

WESTERN GULF OF MEXICO

N = 803. MEAN = 5.76 SIGMA = 2.8

C-59



too-

as-

z
LI' 60-

Lai
a-

40-

532

20-

Z•O Z•3 ZOO56I10

0 0 - 2 2 - 4 4 - 6 6 - 8 5 - 10 10-12 12-14 14-16 16+

DISTRIBUTION OF WINO SPEED IN METERS PER SECOND

GEOS ODTA-- SEPTEMBER 1978

ENTIRE GULF OF MEXICO

N = 1770. MEAN = 4.73 SIGMA = 2.6

C-60



IGO.

sc-

zI•' 60-
C_)

LaJ1..

39
40. 33

20- 15

04 0 2 0
0 -2 2 - 4 4 - 6 6 lo 10-12 12-14 14-16 16-,

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DATA-- OCTOBER 1978

EASTERN GULF OF MEXICO

N 89. MEAN = 2.69 SIGMA = 1.89

C-61



too-

10-

so-

z
LA. 6

LiJa.-

40-

20-

0 0 0 0 0 0 a 0 0
0 0 2 - 4 4 - 6 ' 6 - 8 3 5 - 10 10-12 12-14 14-16 16-

OISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DATA-- OCTOBER 1978

WESTERN GULF OF MEXICO

N = 0. MEAN = 0.00 SIGMA = 0.0

C-62



I00.

60.

z

LJ

La-IL.

40- 33

0" o - 2 - 4 4 - 6 6 - 8 8 - 10 10-12 12-14 14-16 76-•

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DATA-- OCTOBER 1978

ENTIRE GULF OF MEXICO

N = 89. MEAN = 2.69 SIGMA = 1.9

C-63



too-

-10

z
J 60_

LU

a-.

40-

1062 1110

20
ZO- I " 471

372 lzg

62 9 4 6

0 - 2 2 - 4 4 - 6 6 - 8 8 - 10 10-12 12-14 14-16 16.

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DATA- SUMMER 1978

EASTERN GULF OF MEXICO

N = 3387. MEAN = 4.75 SIGMQ = 2.43

C-64



100"

SC"

8--

zS60.

LJ

7S2

40-

131 1a

- .-439 6 4 2
0 - 2 '27 - 4 4 --6 6 - 8 8 - LG I2-2 !Z-14 14-16 16-

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DATA- EIJMMER 1978

WESTERN GULF OF MEXICO

N = 1735. MEAN = 4.67 STOMA = 2.2

C-65



IO-

100-

z
LL' 60-

0-

40- 1542

1512

20

647
5031

S = M01 15 8
0 - 2 2 - 4 4 - 6 6 - 8 8 - 10 10-12 12-14 14-16 16+

0ISTRIBUTION OF WINO SPEED IN METERS PER SECOND

GEOS OATA- SUMMER 1978

ENTIRE GULF OF MEXICO

N = 5122. MEAN = 4.72 SIGMA = 2.4

C-66



Ic-

z
€.60

40- 399

45!

0 511 0
0 - 2 2 - 4 4 - 6 6 - 1 8 - 10 10-12 12-14 14-16 16-

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

GEOS DATA-- FALL 1978

EASTERN GULF OF MEXICO

N = 1056. MEAN = 3.78 SIGMA = 2.09

C-67



l00.

Lj 60.

L.)

LJ

40-

Z16

20- 1 8157

54 51

- 0 0
S 0 - 2 2 - 4 4 - 6 6 - 8 8 - 10 10-12 IZ-14 14-16 16-

DISTRIBUTION OF WINO SPEED IN METERS PER SECOND

GEOS OATA-- FALL 1978

WESTERN GULF OF MEXICO

N = 803. MEAN = 5.76 SIGMA = 2.8

C-68



I00

I4-z

40

615

474

206 Z76 
Z!02

1 56
0 , - 2 2 - 4 4 - 6 6 - 8 a - 10 10-12 12-14 14-16 16÷

DISTRIBUTION OF WINO SPEED IN METERS PER SECOND

GEOS DATA- FALL 1978

ENTIRE GULF OF MEXICO

N = 1859. MEAN = 4.64 SIGMA = 2.6

C-69



II

too-

SS-153
0

al
LiAJ

4

0 - 2 2 - 4 4 - 6 " - B B - 10 10-12 12-14 14-16 15+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

SERSAT DATA- JULY

EASTERN GULF OF MEXICO

N = 243. MEAN = 2.24 SIGMA = 0.79

C-70



)94

S6r-

ii.,

ujZ
40

0 0 0 1 t
0 2 4 4 6 6 5 8 10-12 12-14 14-16 16+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

SEASAT DATA- JULY

WESTERN GULF OF MEXICO

N = 287. MEAN = 2.59 SIGMA = 1.6

C-71



to0-

- 347
z

0.

4

167

•J4 20 0

0o - 2 - 4 4 -6 10-12 -1- 14 1014-16 16 1

DISTRIBUTION OF WIND SPEEO IN METERS PER SECOND

SEASAT OATA- JULY

ENTIRE GULF OF MEXICO

N = 530- MEAN = 2.43 SIGMA = 1.3

C-72



F

too

3!0

a-

iL

40

11424
tto

15 
0 i

0--- 4 - 10 0 0 0

0 -2 -4 4 - 6 6 m" s - 10 10-12 12-14 14-16 16+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

CELAffAT DATA- AUGUST

EASTERN GULF OF MEXICO

N = 482. MEAN = 2.53 SIGMA = 1.35

C-73



25
DC

40-

47

o - 2 2 - 4 4 - 6 6 - a 8'- 10 10-12 12-14 14-16 16.

DISTRIBUTION OF WINO SPEED IN METERS PER SECOND

SEASAT DATA- AUGUST

WESTERN GULF OF MEXICO

N = 381. MEAN = 3.01 SIGMA = 2.1

C-74



ac-

I- 545
•160-

40-
Ls~I

40

mm S63
190 0

0 - 2 2 - 4 4 - 6 6 - 8 " - 10 10-12 12-14 14-16 16+

0ISTRIBUTION OF WIND SPEED IN METERS PER SECOND

SEASAT DATA- AUGUST

ENTIRE GULF OF MEXICO

N = 853- MEAN = 2.74 SIGMA = 1.7

C-75



too-

sc-
5I-

z 133
-6 -

CL&

40-

4 3 
3

00 a 00
0 -2 2 - 4 46 - 8 5 - 0 10-12 !2-14 14-16 15+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

SEASAT DATA-- SEPTEMBER

EASTERN GULF OF MEXICO

N = 214. MEAN = 2.97 SIGMA = 1.06

C-76



too-

z
t, 60- 235

Lii

40-

92
0, 60

D 0 0 20 - 2 2 - 4 4 - 6 6 - 8 8 - tO 10-12 12-14 14-15

DISTRIBUTION OF WINO SPEED IN METERS PER SECOND

SLASAT DATA.- SEPTEMBER

WESTERN GULF OF MEXICO

N = 406. MEAN = 3-26 STGMA = 1.6

C-77



I I I III I I I I

1s0-

so-
Ix

LL)CL

40-

013

0-- - 0 0 0 2
0 - 2 4 4 - 6 - 8 8 -10 10-12 12-14 14-16 16+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

SEASAT DATA-- SEPTEMBER

ENTIRE GULF OF MEXICO

N = 620. MEAN = 9.16 SIGMA = 1.4

C-78



100-

oC-

Q-

54

i42

0 0 0 0 0 0
0 -2 2 - 4 4 - 6 6 - 8 1 - 1T 10-12 12-14 14-16 16+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

SHASAT DATA- OCTOBER

EASTERN £-ULF OF MEXICO

N 135- MEAN = 2.68 SIGMA = 1.37

C-79



6 104

LaJ

40-

44

0 3 0 a 00

ol0 - -4 4- 8-1 !8- I--10-12 !2-14 14-16 164

DISTRIBUTION OF WIND SPEED IN METERS PER SECONO

SEArST DATA- OCTOBER

WESTERN GULF OF MEXICO

N = 190. MEAN = 3.03 SIGMA = 1.4

C-80



t00-

z
ce--

L143

40
Zo

g0 0 0 0
0 - 2 2 - 4 4 - 6 6 - 5 5 - 10 10-12 12-14 -14-156 15+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

SE',EflT DATA-- OCTOBER

ENTIRE GULF OF MEXICO

N = 325. MEAN = 2.88 SIGMAl = 1.4

C-81



I0

I- 463

'**J 60,

wG-

4-)

C,•

?'27

tt . 0 0 a 1
0 2 4 4 - 6 6 8- 10 IC-12 12-14 14-16 16+

DISTRIBUTION OF WINO SPEED IN METERS PER SECOND

"OEASAT DATA- SUMMER

EASTERN GULF OF MEXICO

N = 725. MEAN = 2.43 STGMA -= 1.20

"C-82



t

sc-

427z . 60-
L_1

Li

40

161

10 S 1

61 02 - 44 4 -6 6 - 8 0 - 10 I0-12 12-14 14-16 16+71

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

SLASAT DATA- SUMMER

WESTERN C-ULF OF MEXICO

N = 668. MEAN = 2.63 SIGMA = 1.9

C-83



I CC=

z 90

Ci-

40-

00S

01• 0 1

2 4 4 - 6 10-12 1.2-14 14-16 16+

DISTRIBUTION OF WINO SPEEO IN METERS PER SECONO

SEA•AT OATA- SUMMER

ENTIRE GULF OF MEXICO

N = 1393. MEAN = 2.62 SIGMA = 1.6

C-84



I CO-

SC-

z 6.--

LaJ

CL_ 172

'0

97

0* 0 a 0 0 0
0 - 2 2 - 4 4 - 6 6 - 8 8 - 10 IC-12 12-14 14-16 15+

DISTRIBUTION OF WINO SPEED IN METERS PER SECOND

SEASAT DATA-- FALL

EASTERN &ULF OF MEXICO

N = 349. MEAN = 2.86 SIGMA = 1.20

C-85



Sc-

c-.

z
1. 1
W61 339

40-

1136
199

!p - 4 4 - 6 6 - i 5 - 10 iC-1. 7 1--14" 14-16 16.

DISTRIBUTION OF WIND SPEED IN METERS PER-SECONO

SEASAT DATA-- FALL

WESTERN GULF OF MEXICO

N = 596. MEAN = 3.18 SIGMA = 1.5

C-a



z
S5G-
S5J

40-

1952•

20

S0 -4 -6 6 -7 4 4 10 10-zT !2-14 14-16 16.

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

SEASAT OATR-- FALL

ENTIRE GULF OF MEXICO

N = 945. MEAN = 3.06 STGMA = 1-4

C-87



'CO-

z
L'60- 635

IAJCLG

44
324

S• 3 Z 0 0 0

S4 4 - 1 8 -10 10-12 12-14 14-16 16+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

ALL SESSAT DATA

EASTERN GULF OF MEXICO

N = 1074. MEAN = 2.57 SIGMA = 1.21

C-a



A--.
z "/55

IAJa_

40-

259

Z6 I l 0 [ 4

4 - B S ~ tO I0-12 1,-14 14-16 16.

DISTRIBUTION OF WINO SPEEO IN METERS PER SECOND

ALL SEPET DATA

WESTERN Cr÷ULF OF MEXICO

N = 1264. MEAN = 3-00 SOrM A = 1.7

C-89



too-

sc-

z S|1401

40

S7

3- -3 6 0 1 5
-24 4 - - 8 8 - 10 10-12 12-14 14-16r 16+7-

DISTRIBUTION OF WINO SPEED IN METERS PER SECOND

ALL SEASAT DATA

ENTIRE GULF OF MEXICO

N = 2336. MEAN = 2.60 SIGMA = 1.5

c-90



IC

z

a.'

40

5428• 5

2176 15S3050 2776

167 54 16
- -4 4- 8 8 - 10 10-12 12-14 14-16 16+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

ALL GEOS/SEASRT DATA

EASTERN GULF OF MEXICO

N = 19834. MEAN = 5.36 SIGMA = 2.92

C-91



ILU
0i

40-

2376
2140

1107
727

0,140 30 33
0 - -24 4- 66 -8 8-10 10-12 12-14 14-16 16+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

ALL GEOS/SERSAT DATA

WESTERN GULF OF MEXICO

N =7993. MIEAN =5.38 SIGMA = 3.0

C-92



44

1004

sI-

z
L'JB

CL 
4 

0

78C4 7148

2934157 3802

307 84 49

0 - 2 2 - 4 4 - 6 6 - 8 8 - 10 10-12 12-147 14-16 16+

DISTRIBUTION OF WIND SPEED IN METERS PER SECOND

ALL GEOS/SERSAT DATA

ENTIRE GULF OF MEXICO

N = 27827. MEAN = 5.37 SIGMA = 2.9

C-93



. No. 2. Government Accessn No. 3. Recipimnt's Catalog No.

NASA 'IM-73

4. Title and Sufitt 5. Report Date

July 1981
GULF UF MEXICO SATELL, ITE RADAR ALTIRY 6. Performing Organization Code

7. Author(s! 8. Performing Organization Report No.
C. G. Parra, R. G. Forsythe and C. L. Parsons
NASA/Wallops Flight Center

9. Prformin OrganizationNam10. 
Work Unit No.

National Aeronautics and Space Administration 11. Contract or Grant No.
Wallops Flight Center
Wallops Island, Virginia 23337

13. Type of Report and Period Covered

12. Sponsoring Agency Name and Addres Technical Memorandum

National Aeronautics and Space Administration
Washington, DC 20546 14. soring Agn Code

15. Supplementary Notes
This report has been reviewed by the Bureau of Land Management and approved for publication.
Aprroval does not signify that the contents necessarily reflect the views an policies of the
Bueau nor does mention of trade names or commercial products constitute endorsement of recom-
mand ation for use,

16. Asrc

The radar altimeter aboard both GEOS-3 and Seasat provided direct measurements of the sea surface

with an accuracy of + 20 cm for one second averaging. This offers a direct way to measure the
dynamic topography by subtracting such values frma a gravimetric geoid. These measurements, when

combined with those frm many passes, yield average ocean topographies which can be mapped.
Seasonal deviations from a three year mean topography are presented here. The altimeters are also

instrumented with sample and hold gates which provide information about the shape and amplitude
of the return waveform. This information can be used to determine a number of interesting and
useful parameters including ocean surface wind speed and the significant wave height. One hundred
eighty six wind speed and significant wave height histograms are presented here.

V

"17. Key Worde (Suggested by Authorls)) 18. Distribution Statement

GBOS-3, Seasat, Radar Altimeter Unclassified, unlimited
Gulf of Mexico, Significant Wave Height STAR Category 48

19. Security Clamf. (of t'is report) 20. Security Clamsif. (of this pago) 21. No. of Pages 22. Price*

Unclassified Unclassified 230

For ale by the National Technical Information Service, Springfield, Virginio 22151


