FOR OFFICIAL USE ONLY

NAVAL AIR FACILITY KEY WEST

CLIMATOLOGICAL, ASTRONOMICAL

AND

TIDAL DATA FOR 2004

PREPARED BY:

OFFICER IN CHARGE

NAVAL ATLANTIC METEOROLOGY AND OCEANOGRAPHY DETACHMENT

KEY WEST, FL 33040-9048

[image: image7.emf]
PREPARED UNDER AUTHORITY OF:

COMMANDER,

NAVAL METEOROLOGY AND OCEANOGRAPHY COMMAND

BAY ST. LOUIS, MS  39529

FOR OFFICIAL USE  ONLY

NAVLANTMETOCDET KEY WEST PHONE LISTING


COMMERCIAL………………….………………..305‑293‑ext.

AUTOVON PREFIX……………..……………………..483‑ext.

EXTENSIONS:


OFFICER IN CHARGE ….………………………..………2982


LCPO………………….……………….……………..…….3944


LPO & ADMIN/SUPPLY.…………….………………..….2423


FORECASTER..……………………….………………..….2524


OBSERVER.…………………………….……………….....2251


RECORDED FORECAST..……………….………………..2306


FAX NUMBER………….………………….………………2105
TABLE OF CONTENTS

PAGE

I  
DET PHONE LISTING / TABLE OF CONTENTS 

1–4   
NARRATIVE CLIMATOLOGY 

5–12  
STATISTICAL CLIMATOLOGY 

13    
TROPICAL WEATHER TERMS

14    
2004 HURRICANE NAMES AND CONDITIONS OF READINESS

15   
TROPICAL CYCLONE PLOTTING CHART

16–21
TROPICAL CYCLONE EVACUATION OPTIONS ANALYSIS

22–23  
SOLAR/LUNAR AND TIDAL DATA FOR JANUARY

24–25  
SOLAR/LUNAR AND TIDAL DATA FOR FEBRUARY

26–27  
SOLAR/LUNAR AND TIDAL DATA FOR MARCH

28–29  
SOLAR/LUNAR AND TIDAL DATA FOR APRIL

30–31  
SOLAR/LUNAR AND TIDAL DATA FOR MAY

32–33  
SOLAR/LUNAR AND TIDAL DATA FOR JUNE

34–35  
SOLAR/LUNAR AND TIDAL DATA FOR JULY

36–37  
SOLAR/LUNAR AND TIDAL DATA FOR AUGUST

38–39  
SOLAR/LUNAR AND TIDAL DATA FOR SEPTEMBER

40–41  
SOLAR/LUNAR AND TIDAL DATA FOR OCTOBER

42–43 
SOLAR/LUNAR AND TIDAL DATA FOR NOVEMBER

44–45
SOLAR/LUNAR AND TIDAL DATA FOR DECEMBER

NARRATIVE CLIMATOLOGY

JANUARY - FEBRUARY - MARCH


By January polar outbreaks preceded by frontal passages become the paramount weather features in the local area.  Frontal passages occur on the average of once every six to eight days until mid February, decreasing to once every 8 to 12 days thereafter.  About 65% of these fronts are oriented northeast-southwest.  Usually scattered rainshowers accompany northeast-southwest oriented fronts; however, occasional prefrontal squall lines occur. Heavy rain showers or thunderstorms with strong, gusty winds of short duration may accompany the prefrontal squall line.  On those occasions when east to west oriented fronts affect the local area, frontal waves of low pressure sometimes develop in the Gulf of Mexico, move eastward bringing light to moderate rain into the local area.  This particular weather situation can produce extended periods of cloudiness and precipitation.


By late March, the sub-tropical high pressure ridge

Reestablishes over Florida eliminating cold frontal passages. With the westward extension of the subtropical ridge, “air mass” type thunderstorms begin to influence the local weather.

NARRATIVE CLIMATOLOGY

APRIL - MAY - JUNE


The month of April finds the subtropical high-pressure ridge stretching from the North Atlantic across Florida and into the Gulf of Mexico.   Frontal passages become rare in Key West.  Weak easterly waves begin to pass to the south.


The subtropical ridge becomes well established over Key West in May.  The frequency of easterly waves affecting this area begins to increase.  May is considered a transition period towards the “rainy season”.  Increased waterspout activity is noted during the month of May in and near showers and thunderstorms, and these should be monitored, tracked, and avoided by boaters as these phenomena can capsize and sink watercraft.


Showers and thunderstorms increase during the month of June as unstable maritime air from the Bermuda High dominates.  Tropical disturbances tend to develop in the western Caribbean and the Gulf of Mexico where warmer sea surface temperatures are evident.  The hurricane season officially begins the 1st of June and extends until November 30th.

NARRATIVE CLIMATOLOGY

JULY - AUGUST - SEPTEMBER


The westward extension of the Bermuda High is the dominant feature of the Key West area during July.  However, the pressure gradient is usually flat and weak across Key West producing generally light winds.  Frequently, this broad high will split into two distinct high-pressure circulations, one in the Gulf of Mexico and the other in the North Atlantic. An induced low-pressure trough between the two clockwise circulation’s forms from Cuba northeast across the Bahamas and into the western Atlantic. Easterly waves affect the Key West area on six to eight days during this month.  Tropical disturbances generally develop in the western Caribbean, the Bahamas, and the Gulf of Mexico.


During August, Key West continues under the influence of the westward extension of the Bermuda High.  Warm, moist unstable air covers the area and easterly wave passage occurs about every five to seven days.   There is an increased probability of tropical disturbances forming in the North Atlantic, eastern Caribbean as well as the Gulf of Mexico.


During September, the westward extension of the Bermuda High begins its slow regression eastward.  The Polar Front occasionally lies over the southeastern United States with a few polar outbreaks pushing into the northern Gulf of Mexico.  Easterly wave passage occurs at Key West on the average of one every five to seven days. Tidal flooding of the extreme low lying areas may occur within two weeks of the Autumnal Equinox (22 September).  The tropical cyclone season climatologically peaks in early September, then begins to wane towards the seasonal end of 30 November.

NARRATIVE CLIMATOLOGY

OCTOBER - NOVEMBER - DECEMBER


As the end of the year approaches, Key West's weather becomes increasingly influenced by polar outbreaks.  These polar fronts are greatly modified as they track across the warm waters of the Gulf of Mexico.  Additionally, with the retreat of warm, tropical air towards the south, the local area tends toward the “dry season” with noticeably lesser amounts of rainfall.


Cold fronts approaching Key West with a NNE-SSW orientation usually have little associated weather at the frontal boundary.

However, these fronts are often preceded by a squall line.  Fronts with an E-W orientation usually produce considerable precipitation. These fronts have a tendency to stall in the Florida Straits and progress northwards as a warm front.  Low pressure systems and low pressure waves frequently develop on these fronts in the Gulf of Mexico and propagate east along the front producing extended periods of cloudiness and precipitation.


The winter season in the Keys also begins an extended period of stronger, small craft force winds as moderate to strong Canadian high pressure centers move in behind the polar fronts. December the 1st marks the conclusion of the hurricane season.

STATISTICAL CLIMATOLOGY

JAN
FEB
MAR
ANNUAL

A. FREQUENCY OF OCCURRENCE (% HOURS)
1. VFR CONDITIONS


CIG >= 1000 FT AND VSBY >= 3 MILES
98.0
96.5
99.2
98.9

2. CLOUD COVER:


0 TO 3/10 (MOSTLY CLEAR)
48.0
51.2
59.7
39.6

4/10 TO 7/10 (PARTLY CLOUDY)
18.9
11.9
23.8
30.6


8/10 TO 10/10 (MOSTLY CLOUDY)
33.1
37.0
16.5
29.8

3. SURFACE WIND DIRECTION (FROM):

NORTH
17.6
25.6
 8.4
11.7

NORTHEAST
20.9
20.5
 8.4
17.4

EAST
31.1
18.2
40.1
30.5
SOUTHEAST
12.9
11.6
23.7
18.5

SOUTH
 5.5
 7.4
 7.2
 8.3

SOUTHWEST
 2.5
 2.5
 2.1
 3.5

WEST
 1.3
 2.6
 3.7
 2.4

NORTHWEST
 6.8
10.1
 4.8
 4.6

CALM
 1.5
 1.5
 0.9
 3.2

4. SURFACE WIND SPEED (KNOTS):


LESS THAN  7
27.5
25.4
20.9
36.7


7 TO 16
69.0
69.1
74.6
60.8

MORE THAN 16
 2.8
 3.3
 3.5
 2.5

5. RELATIVE HUMIDITY MORE THAN 80%
30.0
26.4
19.8
18.8

6. MARINE DATA:

a. WIND SPEED (KNOTS):


LESS THAN 7
18.1
17.6
19.1
18.3


7 TO 16
56.0
59.6
58.5
58.0

MORE THAN 16
24.0
22.7
22.5
23.1

b. VISIBILITY > THAN 5 MILES
96.7
98.5
98.7
98.6

c. NO SIGNIFICANT WEATHER
93.7
93.6
93.8
93.7

d. SEA HEIGHTS (FEET)

LESS THAN 3
40.1
42.8
40.6
41.2

3 TO 6
48.4
46.8
49.2
48.1
MORE THAN 6
10.8
 9.3
10.1
10.1



JAN
FEB
MAR
ANNUAL

B.
MEANS

1. WIND SPEED (KNOTS)
10
11
11
09

2. TEMPERATURE (FAHRENHEIT)
70
70
74
78

3. DAILY MAXIMUM TEMPERATURE (FAHRENHEIT)
74
75
78
82

4. DAILY MINIMUM TEMPERATURE (FAHRENHEIT)
65
65
68
73

5. DAYS WITH MAXIMUM TEMPERATURE


EXCEEDING 90 DEGREES (FAHRENHEIT)
 0
 0
 0
31

6. DAYS WITH MINIMUM TEMPERATURE


BELOW 65 DEGREES (FAHRENHEIT)
15
14
 8
57

7. COOLING DEGREE-DAYS
182
168
278
4706

8. HEATING DEGREE-DAYS
 29
 22
  7
80

9. RELATIVE HUMIDITY
75
 74
 71
72

10. DAILY RELATIVE HUMIDITY RANGE
69-81
68-80
65-78
68-80

11. PRECIPITATION (INCHES)
2.00
1.90
1.70
37.31

12. EXCESS PRECIPITATION (INCHES)
+0.36
+0.33
-1.06
+8.46

13. DAYS WITH MEASURABLE PRECIPITATION
11
 9
 8
 104

14. DAYS WITH THUNDERSTORMS
0
    1
1

61

C. EXTREMES (YEAR OF OCCURRENCE)

1. PEAK WIND GUST (KNOTS)
62
 46
68
84

2. MAXIMUM TEMPERATURE (FAHRENHEIT)
86(91)
86(91)
88(94)
95(69)

3. MINIMUM TEMPERATURE (FAHRENHEIT)
41(81)
45(96)
47(86)
43(81)

4. MAXIMUM PRECIPITATION (INCHES)
16.70
5.68
7.5
59.04

5. MINIMUM PRECIPITATION (INCHES)
0.01(68)
0.03(55)
T(77)
15.76(56)

STATISTICAL CLIMATOLOGY

APR
MAY
JUN
ANNUAL

A. FREQUENCY OF OCCURRENCE (% HOURS)
1. VFR CONDITIONS

CIG >= 1000 FT AND VSBY >= 3 MILES
99.9
99.0
99.0
98.9

2. CLOUD COVER:


0 TO 3/10 (MOSTLY CLEAR)
54.6
37.4
28.0
39.6


4/10 TO 7/10 (PARTLY CLOUDY)
24.2
30.2
34.6
30.6


8/10 TO 10/10 (MOSTLY CLOUDY)
21.3
32.5
37.6
29.8

3. SURFACE WIND DIRECTION (FROM):

NORTH
12.9
 7.2
 4.1
11.7

NORTHEAST
15.9
 8.6
 7.2
17.4

EAST
37.9
27.8
34.4
30.5

SOUTHEAST
18.4
26.3
23.4
18.5

SOUTH
 5.5
13.9
13.6
 8.3

SOUTHWEST
 2.3
 4.6
 6.0
 3.5

WEST
 1.9
 2.1
 3.8
 2.4

NORTHWEST
 4.0
 4.7
 3.8
 4.6

CALM
 1.0
 4.5
 3.7
 3.2

4. SURFACE WIND SPEED (KNOTS):


LESS THAN 7
18.1
41.4
45.5
36.7


7 TO 16
74.2
52.3
47.9
60.8


MORE THAN 16
 6.7
 1.9
 2.9
 2.5

5.  RELATIVE HUMIDITY MORE THAN 80%
 8.3
13.9
10.0
18.8

6. MARINE DATA:

a. WIND SPEED (KNOTS):


LESS THAN 7
21.3
28.9
36.2
18.3


7 TO 16
56.8
57.7
55.2
58.0


GREATER THAN 16
21.9
13.4
 8.5
23.1

b. VISIBILITY GREATER THAN 5 MILES
99.1
99.1
98.4
98.6

c. NO SIGNIFICANT WEATHER
94.1
92.6
89.9
93.7

d. SEA HEIGHTS (FEET)


LESS THAN 3
49.8
55.5
64.8
41.2


3 TO 6
41.4
40.3
30.8
48.1


GREATER THAN 6
 8.9
 4.1
 4.5
10.1



APR
MAY
JUN
ANNUAL

B. MEANS

1. WIND SPEED (KNOTS)
12
10
09
08

2. TEMPERATURE (FAHRENHEIT)
77
80
83
78

3. DAILY MAXIMUM TEMPERATURE (FAHRENHEIT)
82
85
87
82

4. DAILY MINIMUM TEMPERATURE (FAHRENHEIT)
72
76
79
73

5. DAYS WITH MAXIMUM TEMPERATURE


EXCEEDING 90 DEGREES (FAHRENHEIT)
 0
0l
04
30

6. DAYS WITH MINIMUM TEMPERATURE


BELOW 65 DEGREES (FAHRENHEIT)
0l
 0
 0
52

7. COOLING DEGREE-DAYS
366.8
487.3
549.8
4787.6

8. HEATING DEGREE-DAYS
    0
    0
    0
 118.6

9. RELATIVE HUMIDITY
   69
   69
   72
    72

10. DAILY RELATIVE HUMIDITY RANGE
63-75
64-74
67-77
 68-80

11. PRECIPITATION (INCHES)
 1.70
 3.90
 5.40
 37.34

12. EXCESS PRECIPITATION (INCHES)
-1.38
+0.43
+2.53
 +8.46

13. DAYS WITH MEASURABLE PRECIPITATION
   08
   12
   16
   103

14. DAYS WITH THUNDERSTORMS
   0l
   08
   09
    60

C. EXTREMES (YEAR OF OCCURRENCE)

1. PEAK WIND GUST (KNOTS)
53
52
72
84

2. MAXIMUM TEMPERATURE (FAHRENHEIT)
90(91)
91(95)
94(52)
95(69)

3. MINIMUM TEMPERATURE (FAHRENHEIT)
48(87)
64(92)
68(61)
43(80)

4. MAXIMUM PRECIPITATION (INCHES)
  9.12
 12.90
 17.40
59.04

5. MINIMUM PRECIPITATION (INCHES)
.01(59)
.20(55)
.34(57)
15.76(56)

D. NUMBER OF TROPICAL CYCLONES PASSING


WITHIN 100 NM OF KEY WEST PER 20 YEARS
0
.18
.72
7.03

STATISTICAL CLIMATOLOGY

JUL
AUG
SEP
ANNUAL

A. FREQUENCY OF OCCURRENCE (% HOURS)
1. VFR CONDITIONS

CIG >= 1000 FT AND VSBY >= 3 MILES
99.5
99.4
99.3
98.9

2. CLOUD COVER:


0 TO 3/10 (MOSTLY CLEAR)
26.6
19.9
18.7
39.6


4/10 TO 7/10 (PARTLY CLOUDY)
40.9
44.2
43.1
30.6


8/10 TO 10/10 (MOSTLY CLOUDY)
32.6
36.0
38.2
29.8

3. SURFACE WIND DIRECTION (FROM):

NORTH
 2.5
 2.4
 4.6
11.8

NORTHEAST
 5.6
 9.9
12.4
17.3

EAST
34.1
39.3
30.9
28.2

SOUTHEAST
29.7
27.9
22.4
19.3

SOUTH
11.5
 9.1
11.5
 8.7

SOUTHWEST
 4.0
 2.5
 3.2
 2.9

WEST
 2.3
 1.4
 2.5
 2.5

NORTHWEST
2.92
 .32
 .94
  .4

CALM
 7.2
 5.3
10.8
 4.8

4. SURFACE WIND SPEED (KNOTS):


LESS THAN 7
57.2
51.8
57.4
40.7


7 TO 16
42.5
47.1
41.3
56.8


MORE THAN 16
  .3
 1.1
 1.2
 2.5

5. RELATIVE HUMIDITY MORE THAN 80 PERCENT
 7.2
13.3
21.1
18.8

6. MARINE DATA:

a. WIND SPEED (KNOTS):

LESS THAN 7
34.2
37.5
30.9
18.3

7 TO 16
58.6
55.8
57.6
58.0

MORE THAN 16
 7.2
 6.7
11.5
23.1

b. VISIBILITY GREATER THAN 5 MILES
99.4
98.2
98.7
98.6

c. NO SIGNIFICANT WEATHER
90.9
90.6
86.6
93.7

d. SEA HEIGHTS (FEET)

LESS THAN 3
63.6
65.3
60.0
41.2

3 TO 6
33.9
32.9
35.8
48.1

MORE THAN 6
 2.4
 1.7
 4.2
10.1



JUL
AUG
SEP
ANNUAL

B. MEANS

1. WIND SPEED (KNOTS)
08
09
09
08

2. TEMPERATURE (FAHRENHEIT)
84
84
83
78

3. DAILY MAXIMUM TEMPERATURE (FAHRENHEIT)
89
89
88
82

4. DAILY MINIMUM TEMPERATURE (FAHRENHEIT)
80
79
78
73

5. DAYS WITH MAXIMUM TEMPERATURE


EXCEEDING 90 DEGREES (FAHRENHEIT)
 8
10
 4
31

6. DAYS WITH MINIMUM TEMPERATURE


BELOW 65 DEGREES (FAHRENHEIT)
 0
 0
 0
14

7. COOLING DEGREE-DAYS
600
598
544
4691

8. HEATING DEGREE-DAYS
  0
  0
  0
  89

9. RELATIVE HUMIDITY
 70
 71
 74
  72

10. DAILY RELATIVE HUMIDITY RANGE
65-75
66-76
69-80
68-80

11. PRECIPITATION (INCHES)
 3.80
 5.00
 6.70
37.31

12. EXCESS PRECIPITATION (INCHES)
+0.17
+1.90
+3.77
+8.46

13. DAYS WITH MEASURABLE PRECIPITATION
   17
   19
   21
  104

14. DAYS WITH THUNDERSTORMS
   11
   13
   11
   60

C. EXTREMES (YEAR OF OCCURRENCE)

1. PEAK WIND GUST (KNOTS)
48
48
 80
 84

2. MAXIMUM TEMPERATURE (FAHRENHEIT)
95(51)
98(97)
94(51)
95(69)

3. MINIMUM TEMPERATURE (FAHRENHEIT)
69(52)
68(52)
69(85)
43(80)

4. MAXIMUM PRECIPITATION (INCHES)
  11.2
  12.6
  17.6
 59.04

5. MINIMUM PRECIPITATION (INCHES)
0.69(65)
1.05(56)
1.78(83)
15.76(56)

D. NUMBER OF TROPICAL CYCLONES PASSING


WITHIN 100 NM OF KEY WEST PER 20 YEARS
0
.90
2.34
 7.03

STATISTICAL CLIMATOLOGY

OCT
NOV
DEC
ANNUAL

A. FREQUENCY OF OCCURRENCE (% HOURS)
1. VFR CONDITIONS

CIG >= 1000 FT AND VSBY >= 3 MILES
99.5
98.4
97.4
98.9

2. CLOUD COVER:


0 TO 3/10 (MOSTLY CLEAR)
42.3
44.5
43.4
39.6


4/10 TO 7/10 (PARTLY CLOUDY)
31.6
25.1
25.7
30.6


8/10 TO 10/10 (MOSTLY CLOUDY)
26.2
30.5
30.9
29.8

3. SURFACE WIND DIRECTION (FROM):

NORTH
17.7
15.6
18.0
11.8

NORTHEAST
33.3
34.2
29.4
17.3

EAST
27.3
29.5
19.9
28.2

SOUTHEAST
 6.6
 9.9
13.3
19.3

SOUTH
 2.7
 2.4
 7.4
 8.7

SOUTHWEST
 1.4
 2.0
 3.7
 2.9

WEST
 1.4
 1.1
 2.2
 2.5

NORTHWEST
 3.9
 2.5
 4.8
 4.4

CALM
 4.8
 3.0
 1.3
 4.8

4. SURFACE WIND SPEED (KNOTS):

NORTH
36.5
30.9
28.5
40.7

7 TO 16
61.4
66.3
69.7
56.8

MORE THAN 16
 2.2
 2.8
 1.9
 2.5

5. RELATIVE HUMIDITY MORE THAN 80%
19.8
31.0
29.3
18.8

6. MARINE DATA:

a. WIND SPEED (KNOTS):


LESS THAN 7
22.8
15.8
16.2
18.3


7 TO 16
55.6
55.6
57.7
58.0


MORE THAN 16
21.5
28.6
26.0
23.1

b. VISIBILITY GREATER THAN 5 MI
98.0
99.0
98.9
98.6

c. NO SIGNIFICANT WEATHER
88.4
94.2
94.9
93.7

d. SEA HEIGHTS (FEET)


LESS THAN 3
47.7
45.5
39.9
41.2


3 TO 6
40.8
43.7
51.0
48.1


MORE THAN 6
11.5
10.8
 9.1
10.1



OCT
NOV
DEC
ANNUAL

B. MEANS

1. WIND SPEED (KNOTS)
09
09
09
08

2. TEMPERATURE (FAHRENHEIT)
80
76
71
78

3. DAILY MAXIMUM TEMPERATURE (F)
84
79
75
82

4. DAILY MINIMUM TEMPERATURE (F)
75
71
66
73

5. DAYS WITH MAXIMUM TEMPERATURE


EXCEEDING 90 DEGREES (F)
0.1
 0
 0
31

6. DAYS WITH MINIMUM TEMPERATURE

BELOW 65 DEGREES (FAHRENHEIT)
0.1
 5
14
14

7. COOLING DEGREE-DAYS
456
300
194
4706

8. HEATING DEGREE-DAYS
  0
  3
 19
  80

9. RELATIVE HUMIDITY
 74
 75
 75
  77

10. DAILY RELATIVE HUMIDITY RANGE
69-80
69-81
69-81
68-80

11. PRECIPITATION (INCHES)
 4.50
 2.50
 1.90
37.31

12. EXCESS PRECIPITATION (INCHES)
+2.11
+0.25
-0.23
+8.46

13. DAYS WITH MEASURABLE PRECIPITATION
   12
   11
   17
  104

14. DAYS WITH THUNDERSTORMS
    5
    1
    1
   60

C. EXTREMES (YEAR OF OCCURRENCE)

1. PEAK WIND GUST (KNOTS)
84
55
50
84

2. MAXIMUM TEMPERATURE (FAHRENHEIT)
93(62)
89(88)
88(48)
95(69)

3. MINIMUM TEMPERATURE (FAHRENHEIT)
60(57)
49(59)
44(89)
44(89)

4. MAXIMUM PRECIPITATION (INCHES)
  14.4
  27.3
   9.8
 59.04

5. MINIMUM PRECIPITATION (INCHES)
0.69(65)
.04(56)
.05(84)
15.76(56)

D. NUMBER OF TROPICAL CYCLONES PASSING


WITHIN 100 NM OF KEY WEST PER 20 YEARS
.15
 .75
2.34
7.03

TROPICAL WEATHER TERMS

1. TROPICAL CYCLONE: A term describing all non-frontal low pressure systems that develop over tropical or subtropical waters when certain meteorological conditions exist.  Tropical systems are weakened by passage over cool water and land masses.  The three classifications of cyclones are: Tropical Depression (TD), Tropical Storm (TS), and Hurricane.

2. TROPICAL DEPRESSION: A tropical cyclone in the early stages of development, possessing a closed circulation.  The maximum sustained winds are less than 34 knots (38 mph).  There may be a visible center at this stage and weather associated with the passage of this system will be relatively minimal.  Tropical depressions are identified by a sequential numbering system starting a new each season.

3. TROPICAL STORM: A tropical cyclone in which maximum sustained winds range between 34 knots (38 mph) and 63 knots (74 mph).  Circulation of this cyclone will be well defined through satellite imagery due to an increase of organized cloudiness at all levels.  At the tropical storm stage, the cyclone is given a name for identification.  (See table below.)

4. HURRICANE:  Sustained surface winds associated with this tropical cyclone will exceed 63 knots (75 mph).  These tropical cyclones are known as Hurricane in the Atlantic and Eastern Pacific Oceans, "Typhoons" in the Pacific west of the International Dateline, "Willy-Willys" in the Southern Hemisphere and “Cyclones” in the Indian Ocean.  Storms of this strength are the most powerful natural phenomena known to man.  They can have the destructive power of 100 tornadoes.

2004 HURRICANE NAMES

	Alex
	Hermine
	Otto

	Bonnie
	Ivan
	Paula

	Charley
	Jeanne
	Richard

	Danielle
	Karl
	Shary

	Earl
	Lisa
	Tomas

	Frances
	Matthew
	Virginia

	Gaston
	Nicole
	Walter


SAFIR-SIMPSON HURRICANE SCALE

CATEGORY
DESCRIPTION
WINDS
STORM SURGE


ONE
WEAK
 75- 95 mph /  65-82 Kts
   4-5 FT


TWO
MODERATE
 96-110 mph /  83-95 Kts
   6-8 FT


THREE
STRONG
111-130 mph / 96-113 Kts
  9-12 FT


FOUR
VERY STRONG
131-155 mph /114-135 Kts
 13-18 FT


FIVE
DEVASTATING
> 155 mph /  > 135 Kts
  > 18 FT

CONDITIONS OF READINESS FOR NAS KEY WEST, FL.
TROPICAL CYCLONE CONDITION FIVE - Set from 01 June through 30 November. 

TROPICAL CYCLONE CONDITION FOUR - Set when destructive force winds (50 knots/58 mph) associated with a tropical storm or hurricane are possible in the local area within 72 hours.

TROPICAL CYCLONE CONDITION THREE - Set when destructive force winds (50 knots/58 mph) associated with a tropical storm or hurricane are possible in the local area within 48 hours.

TROPICAL CYCLONE CONDITION  TWO - Set when destructive force winds (50 knots/58 mph) associated with a tropical storm or hurricane are possible in the local area within 24 hours.

TROPICAL CYCLONE CONDITION ONE - Set when destructive force winds (50 knots/58 mph) associated with a tropical storm or hurricane are an imminent threat (will occur within 12 hours).

[image: image2.png]



NAF Key West Historical Tropical Cyclone Evacuation Options Analysis

Purpose:  Identify historical climatologically hurricane trends by analyzing storm tracks and storm intensity to aid decision makers in choosing appropriate evacuation locations for military personnel and dependents stationed in the lower Florida Keys.

Data analyzed:  The years from 1900 to 2000 tropical storm and hurricane tracks as published by the U.S. Department of Commerce - National Oceanographic and Atmospheric Administration.  Only data after circa 1900 was considered due to the increasingly accurate storm reporting which occurred after this timeframe.  

Discussion:  After careful analysis of historical tropical climatologically data a short numerical summary is presented and three general scenarios for the local area are presented. 

Due to the nature of tropical cyclone formation there are many environmental elements that overlap, especially during tropical depression genesis. Unique characteristics of similar systems are summarized for each scenario that assists in distinguishing recognizable patterns.  With this stated, it is important to remember  that there is no truly reliable statistical method of predetermining the path of hurricanes. Each system presents some unique characteristics and interacts with the real time environment differently.  Understanding the current storm and the influencing environmental parameters are the key elements in providing forecast guidance.  I have filtered out all tropical storms and specified the intensity of all referenced hurricanes.

Numerical Summary:

Florida Key’s landfall statistics (past 100 years):

- Twenty one (21) total hurricanes made landfall on or passed near the lower and middle Florida Keys during the period.

- Twenty (20) total hurricanes made landfall on or passed near Miami/Dade.


- Eleven (11) total hurricanes directly struck inland Orlando.

- Eleven (11) total hurricanes directly struck the evacuation route between Miami and Orlando.

- Five (5) CAT I Storms 

- Seven (7) CAT II Storms

- Five (5) CAT III Storms

- Three (3) CAT IV Storms

- One (1) CAT V Storm

Taking these numbers at face value for hurricanes only, an evacuation decision was required at least once every 4.76 years for the entire century.

Scenarios:

[image: image1.jpg]


Scenario 1: Tropical systems originating in the western Atlantic Ocean, or in the central Caribbean Sea, that recurve and track toward the Yucatan Gap or over extreme Western Cuba, then make landfall over the lower or middle Florida Keys and continue on to affect Miami. 

Supporting statistical summary:

1. Eight (8) of the 21 hurricanes (38%) making landfall in the Florida Keys have gone on to make landfall on or greatly affected the Miami/Dade area.

2. Of the 8 hurricanes in this scenario, 2 were CAT III or above (25%). [(1 Cat IV), (1 CAT III)]

3. Twenty-five percent (25%) of the hurricanes in this scenario have severely impacted both the route to and the evacuation site of Miami, FL.  

Scenario 1 Conclusion: Miami/Dade is probably not the best evacuation site for established CAT III or above hurricanes following this pattern.  Other considerations, which might impact this decision, would be where Miami lies relative to the storm track (left front/right front quadrant) and surge vulnerability. Storms originating in the Western Caribbean, Yucatan Passage, or Gulf of Mexico have the up front potential of being less intense than systems forming in the Western Atlantic.  The former systems would require decisions in a shorter timeframe. The latter systems would offer lead time for an evacuation decision, but recurvature would probably occur after the 48 hour window relative to NAS Key West.

Scenario 2: Tropical systems originating primarily in the Central Caribbean, (also in the Antilles, Bahamas, or on or above 10 degrees north in the western Atlantic), which recurve over western or central Cuba or proceed directly through the Straits of Florida and then make landfall on or near the Florida Keys and track north or northwest.
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Supporting statistical summary:

1. Eleven (11) of the 21 hurricanes (52%) making landfall on or near the Florida Keys have gone on to make landfall either directly north or passed northwest with minimal impact on the Miami/Dade area.  Statistically, this is the most likely scenario.

2. Of the 11 hurricanes in this scenario, 6 were CAT III or above (55%). [(1 CAT V), (2 CAT IV’s), (3 CAT III’s)].

3. Of the 11 hurricanes in this scenario, 6 of them (55%) directly impacted the evacuation route between Miami and Orlando. 

4. Of the 6 CAT III or greater hurricanes in this scenario, 2 of them (33%) closed  the evacuation route between Miami and Orlando.

Scenario 2 Conclusion: Based stictly on hindsight and relying on these percentages alone, Miami/Dade appears to be the best evacuation site for CAT I/II hurricanes following this pattern as there is a significant threat to closure of the evacuation routes to Orlando, however CAT III and above hurricanes pose a significant devastating threat to all of South Florida and Miami and Key West are both potentially equally vulnerable at 48 hours out. This could result in simultaneous evacuations. 

[image: image6.emf]Scenario 3: Tropical systems originating in the western Atlantic which have begun recurvature along the southeast coast of Florida, stalled, and moved southwest impacting Florida City or the upper Florida Keys first, then tracking west into Florida Bay or directly along the lower Florida Keys.

Supporting statistical summary:

1. 2 of the 21 hurricanes (10%) making landfall in the Florida Keys have first made landfall or greatly affected the Florida City/Upper Keys area before continuing on and tracking West over Florida Bay or the Florida Keys.

2. Of the 2 hurricanes in this scenario, 1 was CAT III or above (50%). This hurricane directly struck the Upper Keys/Florida City area first then tracked West-Northwest across Florida Bay. Incidentally this is the hardest system to forecast out medium to long range once it stalls (72+ hours).

Scenario 3 Conclusion: Both these systems closed US 1 (the Overseas Highway) as a safe evacuation route. In the case of the CAT III hurricane (Betsy), there was a 48-hour window for evacuation after the system began to track southwest. In the case of the CAT I hurricane (Inez) there was only 24 hours to evacuate, but the intensity of the system was much lower (evacuation therefore unlikely), as the system had already tracked over central Cuba, dissipated to tropical storm strength and reformed. Again, strictly with hindsight, either inland Miami/Dade or Orlando would have been safe calls for evacuation, but getting people out in a hurry could have posed the most significant problem. Each of these systems followed what appeared to be recurving routes 

Along the Gulf Stream and a full evacuation call based on the forecasts available out past 48 hours would have been difficult.

Some other considerations based on recent fleet history:

     
Early and late season storms which develop in the Northwest Caribbean and Gulf of Mexico will require very quick evacuation decisions as their time frame to landfall may be 12 to 36 hours from their transition to hurricane status.  These systems will generally be weaker in intensity and should apporach the coast from a westerly direction. Evacuation decsions to the Miami /Dade area are favorable with respect to the fact that these systems generally will not be located over warm waters long enough to intensify past CAT III.
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Conversely, Atlantic born storms tend to have a much longer intensification periods and tend to mature to much higher intensity systems.  

     One of the key elements of Atlantic systems as it relates to evacuation and sortie is recurvature.  Successful forecasting of this element can make the difference in calling for an evacuation.  Evaluating track confidence and longer lead times may present planners with more options or at least phased evacuation for these systems.
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ASTRONOMICAL DATA FOR THE MONTH OF JANUARY 04

ALL TIMES LOCAL FOR NAS KEY WEST
DAY
BEGIN
SUN
SUN
END
MOON
MOON
PERCENT


NAUTICAL
RISE
SET
NAUTICAL
RISE
 SET
ILLUM.


TWILIGHT


TWILIGHT
	1
	
	0618
	
	0711
	
	1750
	
	1843
	
	1340
	
	0202
	
	69

	0
	
	0618
	
	0711
	
	1750
	
	1843
	
	1413
	
	0254
	
	77

	3
	
	0618
	
	0711
	
	1751
	
	1844
	
	1449
	
	0347
	
	85

	4
	
	0619
	
	0712
	
	1752
	
	1845
	
	1529
	
	0441
	
	91

	5
	
	0619
	
	0712
	
	1752
	
	1845
	
	1615
	
	0535
	
	95

	6
	
	0619
	
	0712
	
	1753
	
	1846
	
	1705
	
	0629
	
	98

	7
	
	0619
	
	0712
	
	1754
	
	1847
	
	1759
	
	0721
	
	99

	8
	
	0620
	
	0712
	
	1754
	
	1847
	
	1856
	
	0810
	
	99

	9
	
	0620
	
	0712
	
	1755
	
	1848
	
	1953
	
	0854
	
	96

	10
	
	0620
	
	0713
	
	1756
	
	1849
	
	2051
	
	0934
	
	92

	11
	
	0620
	
	0713
	
	1757
	
	1849
	
	2148
	
	1011
	
	85

	12
	
	0620
	
	0713
	
	1757
	
	1850
	
	2245
	
	1045
	
	77

	13
	
	0620
	
	0713
	
	1758
	
	1851
	
	2342
	
	1119
	
	68

	14
	
	0620
	
	0713
	
	1759
	
	1851
	
	-------
	
	1153
	
	58

	15
	
	0620
	
	0713
	
	1759
	
	1852
	
	0041
	
	1228
	
	46

	16
	
	0620
	
	0713
	
	1800
	
	1853
	
	0142
	
	1308
	
	35

	17
	
	0620
	
	0713
	
	1801
	
	1853
	
	0247
	
	1353
	
	25

	18
	
	0620
	
	0713
	
	1802
	
	1854
	
	0355
	
	1445
	
	15

	19
	
	0620
	
	0712
	
	1802
	
	1855
	
	0505
	
	1544
	
	8

	20
	
	0620
	
	0712
	
	1803
	
	1855
	
	0611
	
	1650
	
	3

	21
	
	0620
	
	0712
	
	1804
	
	1856
	
	0712
	
	1759
	
	0

	22
	
	0620
	
	0712
	
	1805
	
	1857
	
	0805
	
	1906
	
	0

	23
	
	0620
	
	0712
	
	1805
	
	1857
	
	0850
	
	2010
	
	3

	24
	
	0620
	
	0712
	
	1806
	
	1858
	
	0929
	
	2110
	
	8

	25
	
	0620
	
	0711
	
	1807
	
	1859
	
	1004
	
	2207
	
	15

	26
	
	0619
	
	0711
	
	1808
	
	1859
	
	1036
	
	2301
	
	24

	27
	
	0619
	
	0711
	
	1808
	
	1900
	
	1107
	
	2354
	
	33

	28
	
	0619
	
	0710
	
	1809
	
	1900
	
	1139
	
	-------
	
	42

	29
	
	0619
	
	0710
	
	1810
	
	1901
	
	1211
	
	0046
	
	52

	30
	
	0618
	
	0710
	
	1810
	
	1902
	
	1246
	
	0139
	
	61

	31
	
	0618
	
	0709
	
	1811
	
	1902
	
	1325
	
	0233
	
	70


TIDAL DATA FOR THE MONTH OF JANUARY 04

ALL TIMES LOCAL BASED ON 24.33N AND 081.48W

KEY WEST HARBOR TIDES/HEIGHTS




HIGH TIDES



LOW TIDES


FIRST
SECOND
FIRST
SECOND


DAY
TIME/FEET
TIME/FEET
TIME/FEET
TIME/FEET

	1
	
	0551
	.98
	
	1714
	1.53
	
	1038
	.52
	
	-----
	----

	2
	
	0706
	. 95
	
	1759
	1.60
	
	0018
	.07
	
	2324
	.57

	3
	
	0802
	.96
	
	1844
	1.67
	
	0110
	-.04
	
	1209
	.59

	4
	
	0844
	.97
	
	1927
	1.74
	
	0155
	-.13
	
	1251
	.57

	5
	
	0919
	.98
	
	2009
	1.80
	
	0235
	-.20
	
	1330
	.53

	6
	
	0952
	.99
	
	2049
	1.85
	
	0314
	-.25
	
	1408
	.09

	7
	
	1025
	.99
	
	2128
	1.88
	
	0350
	-.28
	
	1444
	.43

	8
	
	1059
	1.00
	
	2207
	1.89
	
	0426
	-.29
	
	1521
	.39

	9
	
	1134
	1.01
	
	2245
	1.85
	
	0501
	-.29
	
	1600
	.36

	10
	
	1209
	1.03
	
	2326
	1.77
	
	0535
	-.26
	
	1643
	.34

	11
	
	1244
	1.07
	
	-----
	----
	
	0609
	-.20
	
	1733
	.31

	12
	
	0010
	1.63
	
	1319
	1.14
	
	0643
	-.11
	
	1831
	.27

	13
	
	0101
	1.44
	
	1355
	1.24
	
	0719
	.02
	
	1940
	.20

	14
	
	0202
	1.22
	
	1434
	1.36
	
	0758
	.17
	
	2058
	.10

	15
	
	0321
	1.01
	
	1520
	1.50
	
	0842
	.31
	
	2219
	-.06

	16
	
	0500
	.86
	
	1614
	1.65
	
	0932
	.42
	
	2334
	-.24

	17
	
	0638
	.82
	
	1717
	1.79
	
	1030
	.48
	
	0042
	-.24

	18
	
	0752
	.83
	
	1823
	1.92
	
	0856
	.21
	
	2119
	.44

	19
	
	0846
	.86
	
	1927
	2.04
	
	0142
	-.55
	
	1232
	.41

	20
	
	0931
	.89
	
	2026
	2.11
	
	0236
	-.62
	
	1329
	.31

	21
	
	1011
	.93
	
	2110
	2.06
	
	0326
	-.64
	
	1424
	.20

	22
	
	1125
	1.05
	
	2259
	2.06
	
	0411
	-.60
	
	1518
	.11

	23
	
	1125
	1.05
	
	2259
	1.92
	
	0453
	-.51
	
	1612
	.05

	24
	
	1200
	1.12
	
	2346
	1.72
	
	0533
	-.39
	
	1707
	.03

	25
	
	1235
	1.19
	
	-----
	-----
	
	0610
	-.22
	
	1407
	.56

	26
	
	0033
	1.48
	
	1309
	1.25
	
	0646
	-.07
	
	1904
	.05

	27
	
	0122
	1.22
	
	1344
	1.30
	
	0721
	.10
	
	2009
	.06

	28
	
	0218
	0.99
	
	1422
	1.34
	
	0757
	.25
	
	2120
	.06

	29
	
	0328
	.80
	
	1506
	1.35
	
	0837
	.38
	
	2234
	.03

	30
	
	0506
	.69
	
	1600
	1.37
	
	0924
	.48
	
	2343
	-.03

	31
	
	0647
	.68
	
	1731
	1.40
	
	1022
	.53
	
	0044
	-.1


ASTRONOMICAL DATA FOR THE MONTH OF FEBRUARY 04


ALL TIMES LOCAL FOR NAS KEY WEST
DAY
BEGIN
SUN
SUN
END
MOON
MOON
PERCENT


NAUTICAL
RISE
SET
NAUTICAL
RISE
 SET
ILLUM.


TWILIGHT


    TWILIGHT 

	1
	
	0618
	
	0709
	
	1812
	
	1903
	
	1409
	
	0327
	
	78

	2
	
	0617
	
	0708
	
	1813
	
	1904
	
	1457
	
	0421
	
	85

	3
	
	0617
	
	0708
	
	1813
	
	1904
	
	1550
	
	0514
	
	91

	4
	
	0617
	
	0708
	
	1814
	
	1905
	
	1646
	
	0604
	
	96

	5
	
	0616
	
	0707
	
	1815
	
	1905
	
	1745
	
	0650
	
	98

	6
	
	0616
	
	0707
	
	1815
	
	1906
	
	1843
	
	0732
	
	99

	7
	
	0615
	
	0706
	
	1816
	
	1907
	
	1942
	
	0811
	
	98

	8
	
	0615
	
	0705
	
	1817
	
	1907
	
	2039
	
	0846
	
	94

	9
	
	0614
	
	0705
	
	1817
	
	1908
	
	2137
	
	0920
	
	89

	10
	
	0614
	
	0704
	
	1818
	
	1908
	
	2236
	
	0954
	
	81

	11
	
	0613
	
	0704
	
	1819
	
	1909
	
	2336
	
	1029
	
	72

	12
	
	0613
	
	0703
	
	1819
	
	1910
	
	-------
	
	1107
	
	62

	13
	
	0612
	
	0702
	
	1820
	
	1910
	
	0039
	
	1149
	
	51

	14
	
	0612
	
	0702
	
	1820
	
	1911
	
	0144
	
	1237
	
	39

	15
	
	0611
	
	0701
	
	1821
	
	1911
	
	0251
	
	1332
	
	28

	16
	
	0610
	
	0700
	
	1822
	
	1912
	
	0357
	
	1434
	
	19

	17
	
	0610
	
	0700
	
	1822
	
	1912
	
	0458
	
	1539
	
	10

	18
	
	0609
	
	0659
	
	1823
	
	1913
	
	0553
	
	1646
	
	4

	19
	
	0608
	
	0658
	
	1823
	
	1913
	
	0641
	
	1751
	
	1

	20
	
	0608
	
	0657
	
	1824
	
	1914
	
	0722
	
	1853
	
	0

	21
	
	0607
	
	0657
	
	1825
	
	1914
	
	0759
	
	1952
	
	1

	22
	
	0606
	
	0656
	
	1825
	
	1915
	
	0833
	
	2048
	
	5

	23
	
	0605
	
	0655
	
	1826
	
	1915
	
	0905
	
	2142
	
	10

	24
	
	0605
	
	0654
	
	1826
	
	1916
	
	0936
	
	2235
	
	17

	25
	
	0604
	
	0653
	
	1827
	
	1916
	
	1008
	
	2329
	
	25

	26
	
	0603
	
	0652
	
	1827
	
	1917
	
	1043
	
	-------
	
	34

	27
	
	0602
	
	0652
	
	1828
	
	1917
	
	1120
	
	0023
	
	43

	28
	
	0601
	
	0651
	
	1828
	
	1918
	
	1202
	
	0117
	
	53

	29
	
	0600
	
	0650
	
	1829
	
	1918
	
	1248
	
	0212
	
	62


TIDAL DATA FOR THE MONTH OF FEBUARY 04

ALL TIMES LOCAL BASED ON 24.33N AND 081.48W

KEY WEST HARBOR TIDES/HEIGHTS




HIGH TIDES



LOW TIDES


FIRST
SECOND
FIRST
SECOND


DAY
TIME/FEET
TIME/FEET
TIME/FEET
TIME/FEET
	1
	
	0749
	.71
	
	1807
	1.45
	
	0044
	-.10
	
	1123
	.53

	2
	
	0829
	.75
	
	1904
	1.54
	
	0136
	-.17
	
	1218
	.48

	3
	
	0901
	.80
	
	1953
	1.63
	
	0220
	-.25
	
	1306
	.41

	4
	
	0931
	.85
	
	2037
	1.71
	
	0258
	-.31
	
	1350
	.33

	5
	
	1002
	.91
	
	2118
	1.76
	
	0332
	-.36
	
	1431
	.24

	6
	
	1032
	.97
	
	2157
	1.77
	
	0403
	-.39
	
	1513
	.16

	7
	
	1101
	1.05
	
	2238
	1.72
	
	0432
	-.38
	
	1556
	.07

	8
	
	1131
	1.13
	
	2320
	1.61
	
	0502
	-.34
	
	1641
	-.01

	9
	
	1200
	1.23
	
	-----
	-----
	
	0531
	-.24
	
	1731
	-.09

	10
	
	0006
	1.44
	
	1203
	1.34
	
	0601
	- .11
	
	1826
	-.15

	11
	
	0057
	1.22
	
	1301
	1.44
	
	0643
	.04
	
	1929
	-.19

	12
	
	0158
	.99
	
	1342
	1.53
	
	0709
	.19
	
	2041
	-.22

	13
	
	0317
	.77
	
	1431
	1.60
	
	0749
	.32
	
	2201
	-.27

	14
	
	0504
	.65
	
	1536
	1.64
	
	0842
	.43
	
	2323
	-.33

	15
	
	0646
	.65
	
	1657
	1.69
	
	0954
	.48
	
	-----
	-----

	16
	
	0751
	.70
	
	1819
	1.77
	
	0036
	-.41
	
	1113
	-.44

	17
	
	0836
	.78
	
	1930
	1.85
	
	0137
	-.48
	
	1225
	.34

	18
	
	0914
	.87
	
	2028
	1.90
	
	0228
	-.51
	
	1328
	.19

	19
	
	0948
	.98
	
	2120
	1.89
	
	0311
	-.50
	
	1426
	.05

	20
	
	1019
	1.09
	
	2206
	1.81
	
	0348
	-.45
	
	1519
	-.07

	21
	
	1049
	1.20
	
	2250
	1.67
	
	0423
	-.36
	
	1609
	-.16

	22
	
	1117
	1.30
	
	2332
	1.49
	
	0455
	-.25
	
	1659
	-.20

	23
	
	1145
	1.38
	
	-----
	-----
	
	0526
	-.11
	
	1747
	-.21

	24
	
	0014
	1.29
	
	1213
	1.43
	
	0014
	1.29
	
	1837
	-.18

	25
	
	0056
	1.08
	
	1243
	1.44
	
	0624
	.18
	
	1931
	-.12

	26
	
	0144
	.90
	
	1318
	1.43
	
	0652
	.31
	
	2032
	-.05

	27
	
	0241
	.74
	
	2143
	0
	
	0721
	.43
	
	2143
	0

	28
	
	0407
	.63
	
	1456
	1.34
	
	0758
	.52
	
	2302
	.02

	29
	
	0619
	.62
	
	1609
	1.33
	
	0907
	.57
	
	-----
	-----


ASTRONOMICAL DATA FOR THE MONTH OF MARCH 04


ALL TIMES LOCAL FOR NAS KEY WEST
DAY
BEGIN
SUN
SUN
END
MOON
MOON
PERCENT


NAUTICAL
RISE
SET
NAUTICAL
RISE
 SET
ILLUM.


TWILIGHT
  

    TWILIGHT 

	1
	
	0600
	
	0649
	
	1829
	
	1919
	
	1339
	
	0305
	
	71

	2
	
	0559
	
	0648
	
	1830
	
	1919
	
	1434
	
	0356
	
	79

	3
	
	0558
	
	0647
	
	1830
	
	1920
	
	1532
	
	0444
	
	86

	4
	
	0557
	
	0646
	
	1831
	
	1920
	
	1631
	
	0527
	
	92

	5
	
	0556
	
	0645
	
	1831
	
	1921
	
	1730
	
	0607
	
	97

	6
	
	0555
	
	0644
	
	1832
	
	1921
	
	1829
	
	0644
	
	99

	7
	
	0554
	
	0643
	
	1832
	
	1922
	
	1928
	
	0719
	
	99

	8
	
	0553
	
	0642
	
	1833
	
	1922
	
	2027
	
	0754
	
	97

	9
	
	0552
	
	0614
	
	1833
	
	1922
	
	2129
	
	0829
	
	92

	10
	
	0551
	
	0640
	
	1834
	
	1923
	
	2232
	
	0906
	
	85

	11
	
	0550
	
	0639
	
	1834
	
	1923
	
	2338
	
	0947
	
	76

	12
	
	0549
	
	0638
	
	1835
	
	1924
	
	-------
	
	1034
	
	65

	13
	
	0548
	
	0637
	
	1835
	
	1924
	
	0044
	
	1127
	
	54

	14
	
	0547
	
	0636
	
	1836
	
	1925
	
	0150
	
	1226
	
	43

	15
	
	0546
	
	0635
	
	1836
	
	1925
	
	0252
	
	1329
	
	32

	16
	
	0545
	
	0634
	
	1836
	
	1926
	
	0348
	
	1434
	
	22

	17
	
	0544
	
	0633
	
	1837
	
	1926
	
	0436
	
	1539
	
	13

	18
	
	0543
	
	0632
	
	1837
	
	1926
	
	0519
	
	1640
	
	7

	19
	
	0542
	
	0631
	
	1838
	
	1927
	
	0556
	
	1739
	
	2

	20
	
	0541
	
	0630
	
	1838
	
	1927
	
	0630
	
	1836
	
	0

	21
	
	0540
	
	0629
	
	1839
	
	1928
	
	0702
	
	1930
	
	0

	22
	
	0539
	
	0628
	
	1839
	
	1928
	
	0734
	
	2024
	
	2

	23
	
	0538
	
	0627
	
	1839
	
	1929
	
	0806
	
	2118
	
	6

	24
	
	0537
	
	0626
	
	1840
	
	1929
	
	0839
	
	2212
	
	12

	25
	
	0536
	
	0625
	
	1840
	
	1930
	
	0916
	
	2307
	
	19

	26
	
	0535
	
	0624
	
	1841
	
	1930
	
	0956
	
	-------
	
	27

	27
	
	0534
	
	0623
	
	1841
	
	1931
	
	1040
	
	0002
	
	36

	28
	
	0533
	
	0622
	
	1841
	
	1931
	
	1129
	
	0056
	
	45

	29
	
	0532
	
	0621
	
	1842
	
	1931
	
	1222
	
	0148
	
	54

	30
	
	0531
	
	0620
	
	1842
	
	1932
	
	1318
	
	0236
	
	64

	31
	
	0530
	
	0619
	
	1843
	
	1932
	
	1416
	
	0321
	
	73


TIDAL DATA FOR THE MONTH OF MARCH 04

ALL TIMES LOCAL BASED ON 24.33N AND 081.48W

KEY WEST HARBOR TIDES/HEIGHTS


HIGH TIDES


LOW TIDES


FIRST

SECOND

FIRST
SECOND


DAY
TIME/FEET
TIME/FEET
TIME/FEET
TIME/FEET
	1
	
	0729
	.67
	
	1731
	1.37
	
	0014
	-.02
	
	1038
	.57

	2
	
	0803
	.74
	
	1840
	1.46
	
	0111
	-.09
	
	1151
	.51

	3
	
	0831
	.83
	
	1934
	1.57
	
	0154
	-.17
	
	1247
	.40

	4
	
	0858
	.92
	
	2021
	1.66
	
	0229
	-.23
	
	1336
	.27

	5
	
	0925
	1.04
	
	2104
	1.70
	
	0258
	-027
	
	1420
	.13

	6
	
	0952
	1.17
	
	2146
	1.69
	
	0326
	-.28
	
	1504
	-.03

	7
	
	1019
	1.31
	
	2230
	1.62
	
	0353
	-.24
	
	1549
	-.18

	8
	
	1046
	1.45
	
	2315
	1.49
	
	0421
	-.17
	
	1635
	-.31

	9
	
	1115
	1.58
	
	-----
	-----
	
	0450
	-.06
	
	1724
	-.40

	10
	
	0004
	1.31
	
	1146
	1.69
	
	0521
	- .07
	
	1818
	-.43

	11
	
	0057
	1.10
	
	1222
	1.75
	
	0553
	.21
	
	1918
	-.40

	12
	
	0200
	.89
	
	1306
	1.77
	
	0629
	.33
	
	2041
	-.22

	13
	
	0322
	.72
	
	1402
	1.73
	
	0749
	.32
	
	2201
	-.27

	14
	
	0510
	.66
	
	1518
	1.68
	
	0813
	.52
	
	2314
	-.25

	15
	
	0640
	.71
	
	1655
	1.65
	
	0944
	-.55
	
	-----
	-----

	16
	
	0733
	.81
	
	1823
	1.68
	
	0026
	-.26
	
	1116
	.48

	17
	
	0812
	.94
	
	1932
	1.72
	
	0122
	-.27
	
	1232
	.32

	18
	
	0845
	1.08
	
	2027
	1.73
	
	0205
	-.26
	
	1334
	.14

	19
	
	0914
	1.23
	
	2115
	1.69
	
	0241
	-.22
	
	1428
	- .03

	20
	
	0942
	1.37
	
	2158
	1.60
	
	0313
	-.15
	
	1516
	- .17

	21
	
	1007
	1.50
	
	2239
	1.48
	
	0343
	0.54
	
	1602
	- .26

	22
	
	1032
	1.59
	
	2317
	1.35
	
	0412
	.03
	
	1644
	-.31

	23
	
	1057
	1.64
	
	2356
	1.21
	
	0440
	0.14
	
	1726
	-.30

	24
	
	1124
	1.66
	
	-----
	-----
	
	0507
	.25
	
	1809
	.25

	25
	
	0035
	1.06
	
	1154
	1.63
	
	0533
	.36
	
	1855
	-.16

	26
	
	0118
	.93
	
	1229
	1.58
	
	0558
	.46
	
	1949
	-.05

	27
	
	0210
	.80
	
	1313
	1.51
	
	0623
	.54
	
	2056
	.06

	28
	
	0324
	.71
	
	1408
	1.43
	
	0654
	.61
	
	2216
	.11

	29
	
	0523
	.70
	
	1522
	1.38
	
	0757
	.67
	
	2331
	.09

	30
	
	0644
	.77
	
	1649
	1.39
	
	0957
	.68
	
	-----
	-----

	31
	
	0718
	.87
	
	1806
	1.46
	
	0028
	.04
	
	1126
	.59


ASTRONOMICAL DATA FOR THE MONTH OF APRIL 04


ALL TIMES LOCAL FOR NAS KEY WEST

BEGIN
SUN
SUN
END
MOON
MOON
PERCENT


NAUTICAL
RISE
SET
NAUTICAL
RISE
 SET
ILLUM.

DAY
TWILIGHT


    TWILIGHT

	1
	
	0528
	
	0618
	
	1843
	
	1933
	
	1514
	
	0401
	
	81

	2
	
	0527
	
	0617
	
	1844
	
	1933
	
	 1613
	
	0439
	
	89

	3
	
	0526
	
	0616
	
	1844
	
	1934
	
	1712
	
	0515
	
	94

	4
	
	0625
	
	0715
	
	1944
	
	2034
	
	1912
	
	0650
	
	98

	5
	
	0624
	
	0714
	
	1945
	
	2035
	
	2014
	
	0725
	
	99

	6
	
	0623
	
	0713
	
	1945
	
	2035
	
	2118
	
	0802
	
	98

	7
	
	0622
	
	0712
	
	1946
	
	2036
	
	2225
	
	0843
	
	94

	8
	
	0621
	
	0711
	
	1946
	
	2036
	
	2334
	
	0928
	
	87

	9
	
	0620
	
	0710
	
	1947
	
	2037
	
	0043
	
	1021
	
	79

	10
	
	0619
	
	0709
	
	1947
	
	2037
	
	-------
	
	1119
	
	68

	11
	
	0618
	
	0708
	
	1947
	
	2038
	
	0147
	
	1222
	
	57

	12
	
	0617
	
	0707
	
	1948
	
	2038
	
	0245
	
	1327
	
	46

	13
	
	0616
	
	0706
	
	1948
	
	2039
	
	0336
	
	1432
	
	35

	14
	
	0615
	
	0705
	
	1949
	
	2039
	
	0419
	
	1533
	
	25

	15
	
	0614
	
	0705
	
	1949
	
	2040
	
	0457
	
	1632
	
	16

	16
	
	0613
	
	0704
	
	1950
	
	2040
	
	0531
	
	1728
	
	9

	17
	
	0612
	
	0703
	
	1950
	
	2041
	
	0603
	
	 1822
	
	4

	18
	
	0611
	
	0702
	
	1950
	
	2041
	
	0634
	
	1916
	
	1

	19
	
	0610
	
	0701
	
	1951
	
	2042
	
	0705
	
	2009
	
	0

	20
	
	0609
	
	0700
	
	1951
	
	2043
	
	0738
	
	2103
	
	0

	21
	
	0608
	
	0659
	
	1952
	
	2043
	
	0813
	
	2158
	
	3

	22
	
	0607
	
	0658
	
	1952
	
	2044
	
	0852
	
	2253
	
	7

	23
	
	0606
	
	0658
	
	1953
	
	2044
	
	0934
	
	2348
	
	13

	24
	
	0605
	
	0657
	
	1953
	
	2045
	
	1021
	
	0040
	
	20

	25
	
	0604
	
	0656
	
	1954
	
	2045
	
	1113
	
	-------
	
	29

	26
	
	0603
	
	0655
	
	1954
	
	2046
	
	1207
	
	0130
	
	38

	27
	
	0602
	
	0654
	
	1955
	
	2047
	
	1303
	
	0215
	
	47

	28
	
	0602
	
	0654
	
	1955
	
	2047
	
	1400
	
	0257
	
	57

	29
	
	0601
	
	0653
	
	1956
	
	2048
	
	1457
	
	0335
	
	67

	30
	
	0600
	
	0652
	
	1956
	
	2048
	
	1555
	
	0410
	
	76


TIDAL DATA FOR THE MONTH OF APRIL 04

ALL TIMES LOCAL BASED ON 24.33N AND 081.48W

KEY WEST HARBOR TIDES/HEIGHTS


HIGH TIDES



LOW TIDES


FIRST

SECOND
FIRST

SECOND


DAY
TIME/FEET
TIME/FEET
TIME/FEET
TIME/FEET

	1
	
	0746
	1
	
	1907
	1.54
	
	0109
	-.01
	
	1229
	.44

	2
	
	0812
	1.15
	
	1959
	1.60
	
	0141
	-.04
	
	1321
	.24

	3
	
	0838
	1.32
	
	2048
	1.62
	
	0210
	-.05
	
	1408
	.02

	4
	
	1005
	1.50
	
	2236
	1.59
	
	0339
	-.02
	
	1553
	-.2

	5
	
	1033
	1.69
	
	2323
	1.51
	
	0408
	.04
	
	1639
	-.39

	6
	
	1103
	1.85
	
	0012
	1.39
	
	0438
	.12
	
	1726
	-.53

	7
	
	1135
	1.98
	
	0103
	1.23
	
	0510
	.21
	
	1816
	-.58

	8
	
	1213
	2.04
	
	0159
	1.05
	
	0544
	.30
	
	1910
	-.55

	9
	
	0159
	1.05
	
	12550
	2.03
	
	0621
	.39
	
	2010
	-.44

	10
	
	0303
	.89
	
	1347
	1.96
	
	0702
	.48
	
	2119
	-.3

	11
	
	0424
	.80
	
	1451
	1.83
	
	0755
	.56
	
	2238
	-.18

	12
	
	0556
	.80
	
	1616
	1.69
	
	0914
	.63
	
	16:39
	-0.14

	13
	
	0708
	.90
	
	1755
	1.61
	
	1055
	.61
	
	0059
	-.06

	14
	
	0756
	1.05
	
	1920
	1.58
	
	1217
	.48
	
	0147
	-.01

	15
	
	0834
	1.21
	
	2026
	1.56
	
	1339
	.29
	
	-----
	-----

	16
	
	0906
	1.38
	
	2121
	1.53
	
	0226
	.04
	
	1436
	.10

	17
	
	0934
	1.53
	
	2207
	1.48
	
	0259
	.10
	
	1525
	-.08

	18
	
	1000
	1.66
	
	2249
	1.41
	
	0330
	.17
	
	1609
	-.21

	19
	
	1024
	1.76
	
	2328
	1.33
	
	0400
	.24
	
	1649
	-.29

	20
	
	1049
	1.82
	
	-----
	-----
	
	0428
	.31
	
	1727
	-.32

	21
	
	0004
	1.24
	
	1115
	1.84
	
	0456
	.39
	
	1805
	-.30

	22
	
	0040
	1.15
	
	1145
	1.83
	
	0524
	.46
	
	1845
	-.23

	23
	
	0118
	1.06
	
	1218
	1.78
	
	0551
	.52
	
	1928
	-.13

	24
	
	0200
	.97
	
	1256
	1.72
	
	0617
	.58
	
	2018
	-.02

	25
	
	0251
	.88
	
	1341
	1.63
	
	0647
	.63
	
	2118
	.08

	26
	
	0358
	.83
	
	1435
	1.55
	
	0726
	.70
	
	2228
	.13

	27
	
	0523
	.84
	
	1542
	1.47
	
	0836
	.75
	
	2334
	-0.59

	28
	
	0632
	.92
	
	1704
	1.42
	
	1029
	.75
	
	0026
	.15

	29
	
	0715
	1.05
	
	1826
	1.41
	
	1201
	.62
	
	0106
	.15

	30
	
	0747
	1.21
	
	1937
	1.43
	
	1308
	.41
	
	0142
	.16


ASTRONOMICAL DATA FOR THE MONTH OF MAY 04


ALL TIMES LOCAL FOR NAS KEY WEST
DAY
BEGIN
SUN
SUN
END
MOON
MOON
PERCENT


NAUTICAL
RISE
SET
NAUTICAL
RISE
 SET
ILLUM.


TWILIGHT


    TWILIGHT

	1
	
	0559
	
	0651
	
	1957
	
	2049
	
	1654
	
	 0445  
	
	85

	2
	
	0558
	
	0651
	
	1957
	
	2050
	
	1754
	
	0519
	
	92

	3
	
	0557
	
	0650
	
	1957
	
	2050
	
	1858
	
	0555
	
	97

	4
	
	0557
	
	0649
	
	1958
	
	2051
	
	2005
	
	0634
	
	99

	5
	
	0556
	
	0649
	
	1958
	
	2051
	
	2115
	
	0718
	
	99

	6
	
	0555
	
	0648
	
	1959
	
	2052
	
	2226
	
	0809
	
	95

	7
	
	0554
	
	0647
	
	1959
	
	2053
	
	2335
	
	0907
	
	89

	8
	
	0554
	
	0647
	
	2000
	
	2053
	
	0038
	
	1011
	
	81

	9
	
	0553
	
	0646
	
	2000
	
	2054
	
	------
	
	1118
	
	71

	10
	
	0552
	
	0646
	
	2001
	
	2054
	
	0132
	
	1224
	
	61

	11
	
	0552
	
	0645
	
	2001
	
	2055
	
	0219
	
	1328
	
	49

	12
	
	0551
	
	0644
	
	2002
	
	2056
	
	0259
	
	1427
	
	39

	13
	
	0550
	
	0644
	
	2002
	
	2056
	
	0334
	
	1524
	
	29

	14
	
	0550
	
	0643
	
	2003
	
	2057
	
	0406
	
	1618
	
	20

	15
	
	0549
	
	0643
	
	2003
	
	2058
	
	0437
	
	1711
	
	12

	16
	
	0548
	
	0642
	
	2004
	
	2058
	
	0508
	
	1804
	
	6

	17
	
	0548
	
	0642
	
	2004
	
	2059
	
	0539
	
	 1857
	
	2

	18
	
	0547
	
	0642
	
	2005
	
	2059
	
	0613
	
	 1951
	
	0

	19
	
	0547
	
	0641
	
	2005
	
	2100
	
	0650
	
	 2046
	
	0

	20
	
	0546
	
	0641
	
	2006
	
	2101
	
	0731
	
	 2141
	
	1

	21
	
	0546
	
	0640
	
	2006
	
	2101
	
	0817
	
	 2234
	
	4

	22
	
	0545
	
	0640
	
	2007
	
	2102
	
	0907
	
	 2325
	
	9

	23
	
	0545
	
	0640
	
	2007
	
	2102
	
	1000
	
	 0011
	
	15

	24
	
	0545
	
	0639
	
	2008
	
	2103
	
	1055
	
	 0054
	
	23

	25
	
	0544
	
	0639
	
	2008
	
	2104
	
	1151
	
	 ------
	
	32

	26
	
	0544
	
	0639
	
	2009
	
	2104
	
	1247
	
	 0132
	
	41

	27
	
	0543
	
	0639
	
	2009
	
	2105
	
	1343
	
	 0208
	
	51

	28
	
	0543
	
	0638
	
	2010
	
	2105
	
	1439
	
	 0242
	
	61

	29
	
	0543
	
	0638
	
	2010
	
	2106
	
	1537
	
	 0315
	
	72

	30
	
	0543
	
	0638
	
	2011
	
	2106
	
	1637
	
	 0349 
	
	81

	31
	
	0542
	
	0638
	
	2011
	
	2107
	
	1741
	
	0425
	
	89


TIDAL DATA FOR THE MONTH OF MAY 04

ALL TIMES LOCAL BASED ON 24.33N AND 081.48W

KEY WEST HARBOR TIDES/HEIGHTS



HIGH TIDES


LOW TIDES



FIRST

SECOND

FIRST
SECOND


DAY
TIME/FEET
TIME/FEET
TIME/FEET
TIME/FEET

	1
	
	0816
	1.40
	
	2038 
	1.45
	
	0142
	.16
	
	1403 
	.15  

	2
	
	0845
	1.62
	
	2134 
	1.45
	
	0215
	.20 
	
	1452 
	-.13 

	3
	
	0916
	1.83
	
	2227 
	1.42
	
	0247
	.25 
	
	1540 
	-.38

	4
	
	0949
	2.03
	
	2318 
	1.35
	
	0322
	.30
	
	1628 
	-.56

	5
	
	1026
	2.18
	
	-----
	-----
	
	0357 
	.35 
	
	  1717  
	    -.66 

	6
	
	0009
	1.25
	
	1107 
	2.27
	
	0435
	.39 
	
	1808 
	-.66

	7
	
	0101
	1.13
	
	1153 
	2.27
	
	0515
	.43 
	
	1903 
	-.57

	8
	
	0157
	1.02
	
	1244 
	2.19
	
	0559
	.48 
	
	2003 
	-.42

	9
	
	0258
	.94 
	
	1341 
	2.03
	
	0650 
	.54 
	
	2108 
	-.25  

	10
	
	0407
	.92 
	
	1449 
	1.84
	
	0757 
	.60 
	
	2216 
	-.10 

	11
	
	0519
	.99 
	
	1611 
	1.64
	
	0926
	.63 
	
	2320 
	.02  

	12
	
	0620 
	1.12
	
	1743 
	1.48
	
	1105
	.56 
	
	----
	---- 

	13
	
	0708 
	1.28
	
	  1906 
	  1.39 
	
	0014
	.12  
	
	1230 
	.40  

	14
	
	0748
	1.45
	
	2015 
	1.33
	
	0059
	.21 
	
	1336 
	.21  

	15
	
	0821
	1.61
	
	2111 
	1.29
	
	0137 
	.29 
	
	1430 
	.03  

	16
	
	0850
	1.74
	
	2158 
	1.25
	
	0212 
	.35 
	
	1515 
	-.12 

	17
	
	0917
	1.83
	
	2239 
	1.21
	
	0245
	.41 
	
	1556 
	-.23 

	18
	
	0944
	1.89
	
	2316 
	1.17
	
	0316
	.46 
	
	1634 
	-.28 

	19
	
	1014
	1.93
	
	2351 
	1.13
	
	0347
	.49 
	
	1711 
	-.29 

	20
	
	1045
	1.93
	
	-----
	-----
	
	0418 
	.52 
	
	1748 
	-.26

	21
	
	0027
	1.08
	
	1119 
	1.91
	
	0448 
	.55  
	
	  1828 
	    -.20 

	22
	
	0105
	1.03
	
	1156 
	1.87
	
	0518 
	.58 
	
	1910 
	-.13

	23
	
	0147
	.98 
	
	1236 
	1.80
	
	0550
	.62
	
	1955 
	-.05 

	24
	
	0236
	.94 
	
	1320 
	1.72
	
	0628
	.66 
	
	2045 
	.02  

	25
	
	0331
	.94 
	
	1410 
	1.62
	
	0718 
	.71 
	
	2138 
	.09  

	26
	
	0428 
	.98 
	
	1511 
	1.50
	
	0832 
	.74 
	
	2229 
	.15  

	27
	
	0520 
	1.08
	
	  1624 
	  1.38 
	
	1007
	.68 
	
	2315 
	.20  

	28
	
	0602
	1.23
	
	1748 
	1.30
	
	1135
	.52 
	
	2358 
	.27 

	29
	
	0640
	1.41
	
	1910 
	1.25
	
	1244
	.27 
	
	-----
	-----

	30
	
	0716
	1.63
	
	2022 
	1.24
	
	0039
	.33  
	
	1343 
	-.01 

	31
	
	0753
	1.86
	
	2125 
	1.23
	
	0118
	.39 
	
	1436 
	-.29 


ASTRONOMICAL DATA FOR THE MONTH OF JUNE 04

ALL TIMES LOCAL FOR NAS KEY WEST
DAY
BEGIN
SUN
SUN
END
MOON
MOON
PERCENT


NAUTICAL
RISE
SET
NAUTICAL
RISE
 SET
ILLUM.


TWILIGHT


    TWILIGHT

	1
	
	0542
	
	0638
	
	2012
	
	2107
	
	1850
	
	0506
	
	95

	2
	
	0542
	
	0638
	
	2012
	
	2108
	
	2001
	
	0553
	
	99

	3
	
	0542
	
	0638
	
	2013
	
	2108
	
	2113
	
	0648
	
	99

	4
	
	0542
	
	0637
	
	2013
	
	2109
	
	2222
	
	0751
	
	97

	5
	
	0541
	
	0637
	
	2013
	
	2109
	
	2322
	
	0859
	
	91

	6
	
	0541
	
	0637
	
	2014
	
	2110
	
	0014
	
	1009
	
	84

	7
	
	0541
	
	0637
	
	2014
	
	2110
	
	0057
	
	1116
	
	74

	8
	
	0541
	
	0637
	
	2015
	
	2111
	
	------
	
	1219
	
	64

	9
	
	0541
	
	0637
	
	2015
	
	2111
	
	0135
	
	1318
	
	53

	10
	
	0541
	
	0637
	
	2015
	
	2112
	
	0208
	
	1414
	
	43

	11
	
	0541
	
	0637
	
	2016
	
	2112
	
	0240
	
	1507
	
	33

	12
	
	0541
	
	0637
	
	2016
	
	2112
	
	0310
	
	1600
	
	24

	13
	
	0541
	
	0638
	
	2016
	
	2113
	
	0342
	
	1653
	
	16

	14
	
	0541
	
	0638
	
	2017
	
	2113
	
	0415
	
	1747
	
	10

	15
	
	0541
	
	0638
	
	2017
	
	2113
	
	0450
	
	1841
	
	5

	16
	
	0541
	
	0638
	
	2017
	
	2114
	
	0530
	
	1936
	
	1

	17
	
	0542
	
	0638
	
	2018
	
	2114
	
	0614
	
	2030
	
	0

	18
	
	0542
	
	0638
	
	2018
	
	2114
	
	0703
	
	2121
	
	0

	19
	
	0542
	
	0638
	
	2018
	
	2115
	
	0755
	
	2209
	
	2

	20
	
	0542
	
	0639
	
	2018
	
	2115
	
	0850
	
	2253
	
	6

	21
	
	0542
	
	0639
	
	2018
	
	2115
	
	0945
	
	2332
	
	11

	22
	
	0543
	
	0639
	
	2019
	
	2115
	
	1041
	
	0008
	
	18

	23
	
	0543
	
	0639
	
	2019
	
	2115
	
	1136
	
	0042
	
	27

	24
	
	0543
	
	0640
	
	2019
	
	2115
	
	1231
	
	------
	
	36

	25
	
	0543
	
	0640
	
	2019
	
	2116
	
	1326
	
	0114
	
	46

	26
	
	0544
	
	0640
	
	2019
	
	2116
	
	1423
	
	0146
	
	57

	27
	
	0544
	
	0640
	
	2019
	
	2116
	
	1523
	
	0220
	
	68

	28
	
	0544
	
	0641
	
	2019
	
	2116
	
	1628
	
	0258
	
	78

	29
	
	0545
	
	0641
	
	2020
	
	2116
	
	1736
	
	0340
	
	87

	30
	
	0545
	
	0641
	
	2020
	
	2116
	
	1848
	
	0430
	
	93


TIDAL DATA FOR THE MONTH OF JUNE 04

ALL TIMES LOCAL BASED ON 24.33N AND 081.48W
KEY WEST HARBOR TIDES/HEIGHTS





HIGH TIDES


LOW TIDES



FIRST

SECOND

FIRST
SECOND


DAY
TIME/FEET
TIME/FEET
TIME/FEET
TIME/FEET

	1
	
	0833
	2.07
	
	2221
	1.20
	
	0159
	.43
	
	1527
	-.50

	2
	
	0917
	2.25
	
	2313
	1.16
	
	0240
	.45
	
	1618
	-.64

	3
	
	1004
	2.36
	
	-----
	-----
	
	0323
	.44
	
	1709
	-.68

	4
	
	0003
	1.11
	
	1053
	2.40
	
	0408
	.43
	
	1802
	-.64

	5
	
	0053
	1.05
	
	1145
	2.34
	
	0456
	.43
	
	1855
	-.53

	6
	
	0144
	1.02
	
	1240
	2.21
	
	0549
	.44
	
	1950
	-.37

	7
	
	0237
	1.03
	
	1339
	2
	
	0649
	.48
	
	2046
	-.20

	8
	
	0333
	1.08
	
	1443
	1.76
	
	0826
	.52
	
	2140
	-.03

	9
	
	0429
	1.19
	
	1555
	1.51
	
	0929
	.52
	
	2231
	.13

	10
	
	0522
	1.32
	
	1719
	1.30
	
	1059
	.44
	
	2319
	.26

	11
	
	0610
	1.46
	
	1845
	1.16
	
	1218
	.29
	
	-----
	-----

	12
	
	0652
	1.60
	
	2000
	1.10
	
	0003
	.38
	
	1322
	.13

	13
	
	0731
	1.71
	
	2100
	1.07
	
	0044
	.46
	
	1415
	-.01

	14
	
	0806
	1.80
	
	2148
	1.06
	
	0124
	.52
	
	1500
	-.12

	15
	
	0840
	1.87
	
	2228
	1.06
	
	0202
	.56
	
	1541
	-.19

	16
	
	0915
	1.92
	
	2304
	1.05
	
	0238
	.57
	
	1620
	-.22

	17
	
	0951
	1.95
	
	2337
	1.04
	
	0314
	.56
	
	1658
	-.23

	18
	
	1028
	1.96
	
	-----
	-----
	
	0348
	.56
	
	1735
	-.21

	19
	
	0012
	1.03
	
	1106
	1.95
	
	0423
	.56
	
	1831
	-.18

	20
	
	0049
	1.02
	
	1144
	1.92
	
	0458
	.57
	
	1851
	-.14

	21
	
	0128
	1.02
	
	1223
	1.86
	
	0536
	.58
	
	1903
	-.09

	22
	
	0209
	1.04
	
	1305
	1.76
	
	0621
	.61
	
	2008
	-.02

	23
	
	0251
	1.08
	
	1352
	1.63
	
	0716
	.62
	
	2046
	.07

	24
	
	0332
	1.16
	
	1417
	1.47
	
	0825
	.60
	
	2126
	.17

	25
	
	0412
	1.28
	
	1556
	1.30
	
	0946
	.52
	
	2208
	.29

	26
	
	0453
	1.44
	
	1721
	1.15
	
	
	1108
	.35
	
	2252
	.40

	27
	
	0535
	1.62
	
	1853
	1.06
	
	1221
	.12
	
	2339
	.49

	28
	
	0621
	1.83
	
	2015
	1.04
	
	1325
	-.12
	
	-----
	-----

	29
	
	0712
	2.03
	
	2121
	1.04
	
	0028
	.54
	
	1423
	-.34

	30
	
	0805
	2.21
	
	2216
	1.05
	
	0118
	.54
	
	1518
	-.49


ASTRONOMICAL DATA FOR THE MONTH OF JULY 04


ALL TIMES LOCAL FOR NAS KEY WEST
DAY
BEGIN
SUN
SUN
END
MOON
MOON
PERCENT


NAUTICAL
RISE
SET
NAUTICAL
RISE
 SET
ILLUM.


TWILIGHT


    TWILIGHT

	1
	
	0545
	
	0642
	
	2020
	
	2116
	
	1958
	
	0529
	
	98

	2
	
	0546
	
	0642
	
	2020
	
	2116
	
	2104
	
	0635
	
	99

	3
	
	0546
	
	0642
	
	2020
	
	2116
	
	2201
	
	0746
	
	98

	4
	
	0547
	
	0643
	
	2020
	
	2116
	
	2249
	
	0857
	
	93

	5
	
	0547
	
	0643
	
	2020
	
	2116
	
	2331
	
	1004
	
	86

	6
	
	0548
	
	0644
	
	2019
	
	2115
	
	0007
	
	1107
	
	78

	7
	
	0548
	
	0644
	
	2019
	
	2115
	
	0040
	
	1205
	
	68

	8
	
	0548
	
	0644
	
	2019
	
	2115
	
	------
	
	1301
	
	58

	9
	
	0549
	
	0645
	
	2019
	
	2115
	
	0112
	
	1355
	
	48

	10
	
	0549
	
	0645
	
	2019
	
	2115
	
	0143
	
	1448
	
	38

	11
	
	0550
	
	0646
	
	2019
	
	2114
	
	0216
	
	1542
	
	29

	12
	
	0551
	
	0646
	
	2019
	
	2114
	
	0251
	
	1636
	
	21

	13
	
	0551
	
	0647
	
	2018
	
	2114
	
	0329
	
	1731
	
	13

	14
	
	0552
	
	0647
	
	2018
	
	2113
	
	0412
	
	1825
	
	8

	15
	
	0552
	
	0647
	
	2018
	
	2113
	
	0459
	
	 1917
	
	3

	16
	
	0553
	
	0648
	
	2018
	
	2113
	
	0550
	
	2007
	
	1

	17
	
	0553
	
	0648
	
	2017
	
	2112
	
	0645
	
	2052
	
	0

	18
	
	0554
	
	0649
	
	2017
	
	2112
	
	0740
	
	2132
	
	1

	19
	
	0554
	
	0649
	
	2017
	
	2111
	
	0836
	
	2209
	
	4

	20
	
	0555
	
	0650
	
	2016
	
	2111
	
	0932
	
	2244
	
	8

	21
	
	0555
	
	0650
	
	2016
	
	2111
	
	1026
	
	2316
	
	15

	22
	
	0556
	
	0651
	
	2016
	
	2110
	
	1121
	
	2348
	
	23

	23
	
	0557
	
	0651
	
	2015
	
	2109
	
	1217
	
	0020
	
	32

	24
	
	0557
	
	0652
	
	2015
	
	2109
	
	1314
	
	0055
	
	42

	25
	
	0558
	
	0652
	
	2014
	
	2108
	
	1415
	
	------
	
	53

	26
	
	0558
	
	0652
	
	2014
	
	2108
	
	1519
	
	0134
	
	64

	27
	
	0559
	
	0653
	
	2013
	
	2107
	
	1627
	
	0219
	
	75

	28
	
	0559
	
	0653
	
	2013
	
	2107
	
	1737
	
	0312
	
	84

	29
	
	0600
	
	0654
	
	2012
	
	2106
	
	1844
	
	0413
	
	92

	30
	
	0601
	
	0654
	
	2012
	
	2105
	
	 1944
	
	0521
	
	97

	31
	
	0601
	
	0655
	
	2011
	
	2105
	
	2037
	
	0632
	
	99


TIDAL DATA FOR THE MONTH OF JULY 04

ALL TIMES LOCAL BASED ON 24.33N AND 081.48W

KEY WEST HARBOR TIDES/HEIGHTS




HIGH TIDES


LOW TIDES



FIRST

SECOND

FIRST
SECOND


DAY
TIME/FEET
TIME/FEET
TIME/FEET
TIME/FEET
	1
	
	0900
	2.34
	
	2305
	1.05
	
	0210
	.51
	
	1611
	-.57

	2
	
	0955
	2.42
	
	2350
	1.06
	
	0301
	.46
	
	1702
	-.58

	3
	
	1049
	2.42
	
	-----
	-----
	
	0354
	.40
	
	1751
	-.52

	4
	
	0034
	1.09
	
	1143
	2.33
	
	0448
	.36
	
	1839
	-.40

	5
	
	0118
	1.14
	
	1236
	2.16
	
	0546
	.35
	
	1925
	-.25

	6
	
	0201
	1.22
	
	1330
	1.92
	
	0649
	.37
	
	2010
	-.07

	7
	
	0245
	1.31
	
	1427
	1.65
	
	0758
	.39
	
	2053
	.11

	8
	
	0330
	1.42
	
	1531
	1.38
	
	0916
	.38
	
	2135
	.28

	9
	
	0416
	1.51
	
	1647
	1.15
	
	1036
	.34
	
	2219
	.43

	10
	
	0502
	1.60
	
	1817
	1.01
	
	1151
	.26
	
	2304
	.16

	11
	
	0550
	1.68
	
	1943
	. 97
	
	2352
	.63
	
	1354
	.07

	12
	
	0638
	1.74
	
	-----
	-----
	
	0040
	.67
	
	1443
	0

	13
	
	0727
	1.81
	
	2136
	.99
	
	0126
	.67
	
	1527
	-.05

	14
	
	0813
	1.87
	
	2213
	1.02
	
	0236
	.70
	
	1622
	.09

	15
	
	0857
	1.93
	
	2245
	1.04
	
	0210
	.65
	
	1607
	-.08

	16
	
	0938
	1.98
	
	2317
	1.07
	
	0205
	.61
	
	1644
	-.11

	17
	
	1017
	2.02
	
	2349
	1.11
	
	0329
	.58
	
	1719
	-.12

	18
	
	1055
	2.03
	
	-----
	------
	
	0408
	.55
	
	1752
	-.11

	19
	
	0022
	1.15
	
	1133
	2
	
	0448
	.53
	
	1823
	-.08

	20
	
	0056
	1.20
	
	1212
	1.93
	
	0530
	.52
	
	1854
	-.02

	21
	
	0129
	1.26
	
	1253
	1.81
	
	0617
	.50
	
	1925
	.07

	22
	
	0201
	1.35
	
	1339
	1.64
	
	0711
	.47
	
	1956
	.19

	23
	
	0234
	1.45
	
	1433
	1.44
	
	0813
	0.54
	
	2030
	.33

	24
	
	0310
	1.58
	
	1540
	1.24
	
	0925
	.34
	
	2109
	.47

	25
	
	0351
	1.72
	
	1708
	1.07
	
	1043
	.23
	
	2153
	.59

	26
	
	0440
	1.86
	
	1850
	.98
	
	1201
	.06
	
	2248
	.67

	27
	
	0540
	2.01
	
	2016
	.98
	
	1311
	-.08
	
	2350
	.70

	28
	
	0648
	2.15
	
	2128
	1.02
	
	1415
	-.22
	
	-----
	-----

	29
	
	0754
	2.29
	
	2206
	1.07
	
	0053
	.66
	
	1512
	-.31

	30
	
	0857
	2.39
	
	2248
	1.13
	
	0155
	.58
	
	1602
	-.35

	31
	
	0954
	2.44
	
	2326
	1.22
	
	0253
	.47
	
	1649
	-.33


ASTRONOMICAL DATA FOR THE MONTH OF AUGUST 04

ALL TIMES LOCAL FOR NAS KEY WEST
DAY
BEGIN
SUN
SUN
END
MOON
MOON
PERCENT


NAUTICAL
RISE
SET
NAUTICAL
RISE
 SET
ILLUM.


TWILIGHT


    TWILIGHT

	1
	
	0602
	
	0655
	
	2010
	
	2104
	
	2122
	
	0742
	
	98

	2
	
	0602
	
	0656
	
	2010
	
	2103
	
	2202
	
	0848
	
	95

	3
	
	0603
	
	0656
	
	2009
	
	2102
	
	2237
	
	0950
	
	89

	4
	
	0603
	
	0657
	
	2009
	
	2102
	
	2310
	
	1049
	
	82

	5
	
	0604
	
	0657
	
	2008
	
	2101
	
	2342
	
	1145
	
	73

	6
	
	0605
	
	0658
	
	2007
	
	2100
	
	0014
	
	1240
	
	64

	7
	
	0605
	
	0658
	
	2007
	
	2059
	
	0049
	
	1334
	
	54

	8
	
	0606
	
	0658
	
	2006
	
	2058
	
	------
	
	1429
	
	44

	9
	
	0606
	
	0659
	
	2005
	
	2058
	
	0126
	
	1524
	
	35

	10
	
	0607
	
	0659
	
	2004
	
	2057
	
	0208
	
	1619
	
	26

	11
	
	0607
	
	0700
	
	2004
	
	2056
	
	0254
	
	1712
	
	18

	12
	
	0608
	
	0700
	
	2003
	
	2055
	
	0344
	
	1802
	
	11

	13
	
	0608
	
	0701
	
	2002
	
	2054
	
	0438
	
	1849
	
	6

	14
	
	0609
	
	0701
	
	2001
	
	2053
	
	0533
	
	 1931
	
	2

	15
	
	0610
	
	0701
	
	2000
	
	2052
	
	0630
	
	2010
	
	0

	16
	
	0610
	
	0702
	
	2000
	
	2051
	
	0726
	
	2045
	
	0

	17
	
	0611
	
	0702
	
	1959
	
	2050
	
	0822
	
	2118
	
	2

	18
	
	0611
	
	0703
	
	1958
	
	2049
	
	0917
	
	2150
	
	6

	19
	
	0612
	
	0703
	
	1957
	
	2048
	
	1012
	
	2222
	
	12

	20
	
	0612
	
	0703
	
	1956
	
	2047
	
	1109
	
	2256
	
	19

	21
	
	0613
	
	0704
	
	1955
	
	2046
	
	1208
	
	2333
	
	29

	22
	
	0613
	
	0704
	
	1954
	
	2045
	
	1311
	
	0015
	
	39

	23
	
	0614
	
	0705
	
	1953
	
	2044
	
	1416
	
	------
	
	50

	24
	
	0614
	
	0705
	
	1952
	
	2043
	
	1523
	
	0104
	
	62

	25
	
	0615
	
	0705
	
	1951
	
	2042
	
	1629
	
	0200
	
	72

	26
	
	0615
	
	0706
	
	1951
	
	2041
	
	1731
	
	0304
	
	82

	27
	
	0616
	
	0706
	
	1950
	
	2040
	
	1826
	
	0412
	
	90

	28
	
	0616
	
	0707
	
	1949
	
	2039
	
	1913
	
	0521
	
	96

	29
	
	0616
	
	0707
	
	1948
	
	2038
	
	1955
	
	0628
	
	99

	30
	
	0617
	
	0707
	
	1947
	
	2037
	
	  2032
	
	0732
	
	99

	31
	
	0617
	
	0708
	
	1946
	
	2036
	
	2106
	
	0833
	
	97


TIDAL DATA FOR THE MONTH OF AUGUST 04

ALL TIMES LOCAL BASED ON 24.33N AND 081.48W

KEY WEST HARBOR TIDES/HEIGHTS




HIGH TIDES


LOW TIDES



FIRST

SECOND

FIRST
SECOND


DAY
TIME/FEET
TIME/FEET
TIME/FEET
TIME/FEET
	1
	
	1047
	2.47
	
	-----
	----
	
	0351
	.38
	
	1731
	-.26

	2
	
	0004
	1.3
	
	1138
	2.29
	
	0447
	.31
	
	1811
	-.14

	3
	
	0040
	1.43
	
	1227
	2.10
	
	0544
	.27
	
	1848
	.01

	4
	
	0116
	1.54
	
	1316
	1.85
	
	0642
	.27
	
	1924
	.18

	5
	
	0151
	1.63
	
	1406
	1.60
	
	0743
	.29
	
	2000
	.36

	6
	
	0228
	1.7
	
	1502
	1.35
	
	0849
	.33
	
	2036
	.53

	7
	
	0307
	1.04
	
	1609
	1.15
	
	0959
	.35
	
	2115
	.67

	8
	
	0352
	1.76
	
	1740
	1.03
	
	1113
	.35
	
	2201
	.78

	9
	
	0445
	1.77
	
	1925
	1.
	
	1226
	.32
	
	2259
	.85

	10
	
	0549
	1.79
	
	2034
	1.03
	
	1330
	.28
	
	-----
	------

	11
	
	0655
	1.84
	
	2116
	1.08
	
	0002
	.86
	
	1425
	.23

	12
	
	0758
	1.92
	
	2149
	1.13
	
	0100
	.83
	
	1510
	.17

	13
	
	0842
	2.10
	
	2218
	1.19
	
	0151
	.77
	
	1548
	.13

	14
	
	0926
	2.08
	
	2246
	1.27
	
	0236
	.7
	
	1622
	.09

	15
	
	1005
	2.13
	
	2315
	1.35
	
	0317
	.63
	
	1651
	.07

	16
	
	1043
	2.14
	
	2343
	1.44
	
	0358
	.56
	
	1718
	.08

	17
	
	1122
	2.09
	
	0012
	1.54
	
	0440
	.49
	
	1745
	.12

	18
	
	1202
	2
	
	0040
	1.64
	
	0523
	.43
	
	1812
	.21

	19
	
	1244
	1.85
	
	0109
	1.75
	
	0610
	.36
	
	1839
	.32

	20
	
	1332
	1.67
	
	0140
	1.86
	
	0701
	.31
	
	1909
	.46

	21
	
	1427
	1.46
	
	0216
	1.96
	
	0759
	.28
	
	1941
	.60

	22
	
	1536
	1.25
	
	0302
	2.04
	
	0906
	.26
	
	-----
	-----

	23
	
	1710
	1.10
	
	0403
	2.1
	
	2018
	.73
	
	1024
	.24

	24
	
	1859
	1.05
	
	0519
	2.16
	
	2106
	.83
	
	1147
	.89

	25
	
	2016
	1.10
	
	0643
	2.25
	
	1305
	.11
	
	2332
	.89

	26
	
	2106
	1.18
	
	2106
	1.18
	
	1409
	.04
	
	------
	-----

	27
	
	0757
	2.35
	
	2145
	1.29
	
	0048
	.80
	
	1501
	-.01

	28
	
	0859
	2.42
	
	2221
	1.42
	
	0156
	.66
	
	1545
	-.01

	29
	
	0954
	2.42
	
	2254
	1.56
	
	0256
	.51
	
	1624
	.04

	30
	
	1044
	2.35
	
	2325
	1.71
	
	0352
	.38
	
	1659
	.12

	31
	
	1130
	2.21
	
	2356
	1.84
	
	0445
	.28
	
	1732
	.24


ASTRONOMICAL DATA FOR THE MONTH OF SEPTEMBER 04

ALL TIMES LOCAL FOR NAS KEY WEST

DAY
BEGIN
SUN
SUN
END
MOON
MOON
PERCENT


NAUTICAL
RISE
SET
NAUTICAL
RISE
 SET
ILLUM.


TWILIGHT


    TWILIGHT

	1
	
	0618
	
	0708
	
	1945
	
	2035
	
	2138
	
	0931
	
	92

	2
	
	0618
	
	0708
	
	1944
	
	2034
	
	2211
	
	1027
	
	86

	3
	
	0619
	
	0709
	
	1943
	
	2033
	
	2246
	
	1123
	
	78

	4
	
	0619
	
	0709
	
	1942
	
	2032
	
	2322
	
	1219
	
	70

	5
	
	0620
	
	0710
	
	1941
	
	2030
	
	0003
	
	1315
	
	61

	6
	
	0620
	
	0710
	
	1940
	
	2029
	
	0047
	
	1410
	
	51

	7
	
	0620
	
	0710
	
	1938
	
	2028
	
	------
	
	1505
	
	42

	8
	
	0621
	
	0711
	
	1937
	
	2027
	
	0136
	
	1556
	
	33

	9
	
	0621
	
	0711
	
	1936
	
	2026
	
	0228
	
	1644
	
	24

	10
	
	0622
	
	0711
	
	1935
	
	2025
	
	0324
	
	1728
	
	16

	11
	
	0622
	
	0712
	
	1934
	
	2024
	
	0420
	
	1808
	
	10

	12
	
	0622
	
	0712
	
	1933
	
	2023
	
	0517
	
	 1844
	
	5

	13
	
	0623
	
	0712
	
	1932
	
	2022
	
	0613
	
	1918
	
	1

	14
	
	0623
	
	0713
	
	1931
	
	2021
	
	0709
	
	1951
	
	0

	15
	
	0624
	
	0713
	
	1930
	
	2019
	
	0805
	
	2023
	
	1

	16
	
	0624
	
	0713
	
	1929
	
	2018
	
	0903
	
	2057
	
	4

	17
	
	0624
	
	0714
	
	1928
	
	2017
	
	1002
	
	2133
	
	9

	18
	
	0625
	
	0714
	
	1927
	
	2016
	
	1104
	
	2214
	
	17

	19
	
	0625
	
	0714
	
	1926
	
	2015
	
	1209
	
	2300
	
	26

	20
	
	0626
	
	0715
	
	1925
	
	2014
	
	1316
	
	2354
	
	36

	21
	
	0626
	
	0715
	
	1924
	
	2013
	
	1422
	
	0055
	
	48

	22
	
	0626
	
	0716
	
	1923
	
	2012
	
	1524
	
	------
	
	59

	23
	
	0627
	
	0716
	
	1922
	
	2011
	
	1619
	
	0200
	
	70

	24
	
	0627
	
	0716
	
	1920
	
	2010
	
	1708
	
	0307
	
	80

	25
	
	0627
	
	0717
	
	1919
	
	2009
	
	1750
	
	0413
	
	88

	26
	
	0628
	
	0717
	
	1918
	
	2007
	
	1828
	
	0517
	
	94

	27
	
	0628
	
	0717
	
	1917
	
	2006
	
	1902
	
	0618
	
	98

	28
	
	0629
	
	0718
	
	1916
	
	2005
	
	 1935
	
	0716
	
	99

	29
	
	0629
	
	0718
	
	1915
	
	2004
	
	2008
	
	0813
	
	98

	30
	
	0629
	
	0718
	
	1914
	
	2003
	
	2042
	
	0910
	
	95


TIDAL DATA FOR THE MONTH OF SEPTEMBER 04

ALL TIMES LOCAL BASED ON 24.33N AND 081.48W

KEY WEST HARBOR TIDES/HEIGHTS




HIGH TIDES


LOW TIDES



FIRST

SECOND

FIRST
SECOND


DAY
TIME/FEET
TIME/FEET
TIME/FEET
TIME/FEET
	1
	
	1215
	2.03
	
	0026 
	1.93
	
	0536 
	.23 
	
	1804 
	.37 

	2
	
	1259
	1.82
	
	0056 
	1.99
	
	0627 
	.23 
	
	1835 
	.52 

	3
	
	0056 
	1.99
	
	1344 
	1.61
	
	0719 
	.27 
	
	  1906  
	     .67   

	4
	
	0128
	2   
	
	1432 
	1.42
	
	0814
	.35 
	
	1937 
	.81 

	5
	
	0205
	1.98
	
	1530 
	1.26
	
	0916
	.44 
	
	2110 
	.92 

	6
	
	0249
	1.93
	
	1654 
	1.15
	
	1029
	.52 
	
	2051 
	1.01

	7
	
	0347 
	1.89
	
	1858 
	1.13
	
	1149
	.55 
	
	2201 
	1.07

	8
	
	0503 
	1.87 
	
	2010 
	1.18
	
	1302
	.53 
	
	2330 
	1.07

	9
	
	0624 
	1.91
	
	  2046  
	  1.26  
	
	1359
	.48 
	
	0041 
	1   

	10
	
	0731
	2   
	
	2113 
	1.34
	
	1442
	.42 
	
	0137 
	.91 

	11
	
	0823
	2.09
	
	2139 
	1.45
	
	1516 
	.37 
	
	0224 
	.79 

	12
	
	0907  
	2.16
	
	2205 
	1.57
	
	1544
	.34 
	
	0307 
	.66 

	13
	
	0948
	2.20
	
	2231 
	1.70
	
	1609 
	.33 
	
	0348 
	.53 

	14
	
	1029
	2.19
	
	2257 
	1.84
	
	1634 
	.36 
	
	-----
	------

	15
	
	1110
	2.13
	
	2324 
	1.97
	
	0430 
	.39 
	
	1700 
	.43 

	16
	
	1153
	2.02
	
	2351 
	2.10
	
	0513 
	.28 
	
	  1727  
	     .52

	17
	
	1239
	1.86
	
	-----
	-----
	
	0559
	.19 
	
	1756 
	.64 

	18
	
	0021
	2.20
	
	1329 
	1.67
	
	0649
	.16 
	
	1827 
	.75 

	19
	
	0055
	2.27
	
	1426 
	1.47
	
	0746 
	.19 
	
	1901 
	.86

	20
	
	0138 
	2.30
	
	1539 
	1.29
	
	0852
	.25 
	
	1941 
	.96 

	21
	
	0232 
	2.29
	
	1719 
	1.20
	
	1012
	.32 
	
	2036 
	1.04

	22
	
	0344 
	2.25
	
	1857 
	1.22
	
	1138
	.34 
	
	2201 
	1.08

	23
	
	0516 
	2.23
	
	1958 
	1.32
	
	1254
	.33  
	
	2337 
	1.02

	24
	
	0647 
	2.26
	
	  2040  
	  1.45  
	
	1352
	.31 
	
	-----
	-----

	25
	
	0800
	2.31
	
	2115 
	1.61
	
	0057
	.87
	
	1437 
	.31 

	26
	
	0859
	2.32
	
	2146 
	1.78
	
	0204
	.68 
	
	1514 
	.35 

	27
	
	0951
	2.28
	
	2216 
	1.95
	
	0301
	.49 
	
	1548 
	.41

	28
	
	1038
	2.19
	
	2244 
	2.09
	
	0351
	.34 
	
	1619 
	.49 

	29
	
	1121
	2.07
	
	2311 
	2.19
	
	0439 
	.23 
	
	1650 
	.59 

	30
	
	1202
	1.92
	
	2338 
	2.24
	
	0524 
	.18 
	
	1719 
	.70 


ASTRONOMICAL DATA FOR THE MONTH OF OCTOBER 04

ALL TIMES LOCAL FOR NAS KEY WEST
DAY
BEGIN
SUN
SUN
END
MOON
MOON
PERCENT


NAUTICAL
RISE
SET
NAUTICAL
RISE
 SET
ILLUM.


TWILIGHT


    TWILIGHT

	1
	
	0630
	
	0719
	
	1913
	
	2002
	
	2118
	
	1006
	
	90

	2
	
	0630
	
	0719
	
	1912
	
	2001
	
	2157
	
	1103
	
	84

	3
	
	0630
	
	0720
	
	1911
	
	2000
	
	2240
	
	1200
	
	76

	4
	
	0631
	
	0720
	
	1910
	
	1959
	
	2327
	
	1255
	
	68

	5
	
	0631
	
	0720
	
	1909
	
	1958
	
	0018
	
	1348
	
	59

	6
	
	0632
	
	0721
	
	1908
	
	1957
	
	------
	
	1437
	
	49

	7
	
	0632
	
	0721
	
	1907
	
	1956
	
	0112
	
	1523
	
	40

	8
	
	0632
	
	0722
	
	1906
	
	1955
	
	0208
	
	1604
	
	31

	9
	
	0633
	
	0722
	
	1905
	
	1954
	
	0304
	
	1641
	
	22

	10
	
	0633
	
	0723
	
	1904
	
	1954
	
	0400
	
	1716
	
	14

	11
	
	0634
	
	0723
	
	1903
	
	1953
	
	0456
	
	1749
	
	8

	12
	
	0634
	
	0723
	
	1902
	
	1952
	
	0553
	
	  1821
	
	3

	13
	
	0635
	
	0724
	
	1901
	
	1951
	
	0651
	
	1855
	
	0

	14
	
	0635
	
	0724
	
	1901
	
	1950
	
	0750
	
	1931
	
	0

	15
	
	0635
	
	0725
	
	1900
	
	1949
	
	0853
	
	2011
	
	2

	16
	
	0636
	
	0725
	
	1859
	
	1948
	
	0959
	
	2056
	
	7

	17
	
	0636
	
	0726
	
	1858
	
	1947
	
	1107
	
	2149
	
	14

	18
	
	0637
	
	0726
	
	1857
	
	1947
	
	1214
	
	2248
	
	23

	19
	
	0637
	
	0727
	
	1856
	
	1946
	
	1319
	
	2353
	
	33

	20
	
	0638
	
	0727
	
	1855
	
	1945
	
	1416
	
	0059
	
	45

	21
	
	0638
	
	0728
	
	1854
	
	1944
	
	1506
	
	------
	
	56

	22
	
	0638
	
	0728
	
	1854
	
	1943
	
	1550
	
	0205
	
	67

	23
	
	0639
	
	0729
	
	1853
	
	1943
	
	1628
	
	0308
	
	77

	24
	
	0639
	
	0729
	
	1852
	
	1942
	
	1702
	
	0409
	
	85

	25
	
	0640
	
	0730
	
	1851
	
	1941
	
	1735
	
	0506
	
	92

	26
	
	0640
	
	0730
	
	1851
	
	1941
	
	1807
	
	0603
	
	97

	27
	
	0641
	
	0731
	
	1850
	
	1940
	
	1839
	
	0659
	
	99

	28
	
	0641
	
	0732
	
	1849
	
	1939
	
	1914
	
	0755
	
	99

	29
	
	0642
	
	0732
	
	1848
	
	1939
	
	 1952
	
	0851
	
	98

	30
	
	0642
	
	0733
	
	1848
	
	1938
	
	2034
	
	0948
	
	94

	31
	
	0543
	
	0633
	
	1747
	
	1837
	
	2019
	
	0945
	
	89


TIDAL DATA FOR THE MONTH OF NOVEMBER 04

ALL TIMES LOCAL BASED ON 24.33N AND 081.48W

KEY WEST HARBOR TIDES/HEIGHTS




HIGH TIDES


LOW TIDES



FIRST

SECOND

FIRST
SECOND


DAY
TIME/FEET
TIME/FEET
TIME/FEET
TIME/FEET

	1
	
	1243
	1.40
	
	2344
	2.16
	
	0614
	.31
	
	1706
	.99

	2
	
	1332
	1.31
	
	-----
	------
	
	0704
	.44
	
	1738
	1.04

	3
	
	0030
	2.05
	
	1435
	1.26
	
	0805
	.54
	
	1819
	1.09

	4
	
	0126
	1.95
	
	1545
	1.26
	
	0916
	.61
	
	1931
	1.14

	5
	
	0234
	1.85
	
	1705
	1.33
	
	1022
	.62
	
	2123
	1.13

	6
	
	0354
	1.79
	
	1751
	1.45
	
	1113
	.62
	
	2253
	1.01

	7
	
	0513
	1.77
	
	1824
	1.6
	
	1153
	.62
	
	2357
	.8

	8
	
	0622
	1.78
	
	1854
	1.77
	
	1226
	.63
	
	-----
	----

	9
	
	0721
	1.79
	
	1923
	1.96
	
	0049
	.56
	
	1257
	.65

	10
	
	0815
	1.79
	
	1953
	2.16
	
	0135
	.30
	
	1328
	.68

	11
	
	0915
	1.77
	
	2026
	2.34
	
	0219
	.06
	
	1400
	.71

	12
	
	0954
	1.71
	
	2102
	2.49
	
	0305
	-.13
	
	1435
	.73

	13
	
	1042
	1.61
	
	2142
	2.58
	
	0351
	-.24
	
	1511
	.75

	14
	
	1132
	1.50
	
	2227
	2.6
	
	0440
	-.27
	
	1550
	.76

	15
	
	1224
	1.38
	
	2137
	2.54
	
	0533
	-.20
	
	1632
	.78

	16
	
	1321
	1.28
	
	-----
	-----
	
	0630
	-.08
	
	1721
	.81

	17
	
	0013
	2.41
	
	1425
	1.24
	
	0733
	.07
	
	1823
	.86

	18
	
	0119
	2.22
	
	1534
	1.28
	
	0840
	.22
	
	1945
	.89

	19
	
	0237
	2.01
	
	1638
	1.4
	
	0945
	.34
	
	2124
	.84

	20
	
	0408
	1.83
	
	1732
	1.56
	
	1042
	.44
	
	2255
	.69

	21
	
	0536
	1.71
	
	1816
	1.73
	
	1130
	.53
	
	-----
	-----

	22
	
	0650
	1.64
	
	1854
	1.9
	
	0008
	.48
	
	1212
	.6

	23
	
	0751
	1.59
	
	1927
	2.03
	
	0106
	.27
	
	1250
	.66

	24
	
	0824
	1.54
	
	1958
	2.12
	
	0154
	.11
	
	1325
	.7

	25
	
	0925
	1.50
	
	2029
	2.17
	
	0237
	0
	
	1359
	.73

	26
	
	1030
	1.45
	
	2100
	2.19
	
	0317
	-.06
	
	1433
	.74

	27
	
	1038
	1.39
	
	2133
	2.19
	
	0355
	-.06
	
	1506
	.75

	28
	
	1112
	1.34
	
	2208
	2.15
	
	0433
	-.03
	
	1538
	.75

	29
	
	1146
	1.28
	
	2245
	2.1
	
	0512
	.04
	
	1610
	.76

	30
	
	1225
	1.22
	
	2326
	2.02
	
	0554
	.12
	
	1643
	.79


ASTRONOMICAL DATA FOR THE MONTH OF NOVEMBER 04

ALL TIMES LOCAL FOR NAS KEY WEST
DAY
BEGIN
SUN
SUN
END
MOON
MOON
PERCENT


NAUTICAL
RISE
SET
NAUTICAL
RISE
 SET
ILLUM.


TWILIGHT


    TWILIGHT
	1
	
	0543
	
	0634
	
	1746
	
	1837
	
	2109
	
	1039
	
	82

	2
	
	0544
	
	0635
	
	1746
	
	1836
	
	2202
	
	1130
	
	75

	3
	
	0545
	
	0635
	
	1745
	
	1836
	
	2257
	
	1217
	
	66

	4
	
	0545
	
	0636
	
	1745
	
	1835
	
	2352
	
	1259
	
	57

	5
	
	0546
	
	0636
	
	1744
	
	1835
	
	------
	
	1337
	
	47

	6
	
	0546
	
	0637
	
	1744
	
	1834
	
	0048
	
	1412
	
	38

	7
	
	0547
	
	0638
	
	1743
	
	1834
	
	0143
	
	1445
	
	28

	8
	
	0547
	
	0638
	
	1743
	
	1834
	
	0238
	
	1517
	
	20

	9
	
	0548
	
	0639
	
	1742
	
	1833
	
	0334
	
	1550
	
	12

	10
	
	0548
	
	0640
	
	1742
	
	1833
	
	0432
	
	1625
	
	6

	11
	
	0549
	
	0640
	
	1741
	
	1832
	
	0534
	
	 1703
	
	1

	12
	
	0550
	
	0641
	
	1741
	
	1832
	
	0640
	
	1747
	
	0

	13
	
	0550
	
	0642
	
	1740
	
	1832
	
	0749
	
	1837
	
	1

	14
	
	0551
	
	0642
	
	1740
	
	1832
	
	0859
	
	1936
	
	5

	15
	
	0551
	
	0643
	
	1740
	
	1831
	
	1008
	
	2041
	
	11

	16
	
	0552
	
	0644
	
	1739
	
	1831
	
	1110
	
	2150
	
	20

	17
	
	0553
	
	0644
	
	1739
	
	1831
	
	1204
	
	2258
	
	30

	18
	
	0553
	
	0645
	
	1739
	
	1831
	
	1250
	
	------
	
	41

	19
	
	0554
	
	0646
	
	1739
	
	1830
	
	1329
	
	0002
	
	52

	20
	
	0555
	
	0646
	
	1738
	
	1830
	
	1404
	
	0103
	
	63

	21
	
	0555
	
	0647
	
	1738
	
	1830
	
	1437
	
	0201
	
	73

	22
	
	0556
	
	0648
	
	1738
	
	1830
	
	1508
	
	0257
	
	82

	23
	
	0556
	
	0649
	
	1738
	
	1830
	
	1540
	
	0352
	
	89

	24
	
	0557
	
	0649
	
	1738
	
	1830
	
	1614
	
	0447
	
	94

	25
	
	0558
	
	0650
	
	1738
	
	1830
	
	1650
	
	0543
	
	98

	26
	
	0558
	
	0651
	
	1738
	
	1830
	
	1730
	
	0639
	
	99

	27
	
	0559
	
	0651
	
	1738
	
	1830
	
	 1814
	
	0736
	
	99

	28
	
	0600
	
	0652
	
	1738
	
	1830
	
	1903
	
	0831
	
	97

	29
	
	0600
	
	0653
	
	1738
	
	1830
	
	1955
	
	0923
	
	93

	30
	
	0601
	
	0654
	
	1738
	
	1830
	
	2049
	
	1012
	
	88


TIDAL DATA FOR THE MONTH OF NOVEMBER 04

ALL TIMES LOCAL BASED ON 24.33N AND 081.48W

KEY WEST HARBOR TIDES/HEIGHTS




HIGH TIDES


LOW TIDES



FIRST

SECOND

FIRST
SECOND


DAY
TIME/FEET
TIME/FEET
TIME/FEET
TIME/FEET

	1
	
	1243
	1.40
	
	2344
	2.16
	
	0614
	.31
	
	1706
	.99

	2
	
	1332
	1.31
	
	-----
	------
	
	0704
	.44
	
	1738
	1.04

	3
	
	0030
	2.05
	
	1435
	1.26
	
	0805
	.54
	
	1819
	1.09

	4
	
	0126
	1.95
	
	1545
	1.26
	
	0916
	.61
	
	1931
	1.14

	5
	
	0234
	1.85
	
	1705
	1.33
	
	1022
	.62
	
	2123
	1.13

	6
	
	0354
	1.79
	
	1751
	1.45
	
	1113
	.62
	
	2253
	1.01

	7
	
	0513
	1.77
	
	1824
	1.6
	
	1153
	.62
	
	2357
	.8

	8
	
	0622
	1.78
	
	1854
	1.77
	
	1226
	.63
	
	-----
	----

	9
	
	0721
	1.79
	
	1923
	1.96
	
	0049
	.56
	
	1257
	.65

	10
	
	0815
	1.79
	
	1953
	2.16
	
	0135
	.30
	
	1328
	.68

	11
	
	0915
	1.77
	
	2026
	2.34
	
	0219
	.06
	
	1400
	.71

	12
	
	0954
	1.71
	
	2102
	2.49
	
	0305
	-.13
	
	1435
	.73

	13
	
	1042
	1.61
	
	2142
	2.58
	
	0351
	-.24
	
	1511
	.75

	14
	
	1132
	1.50
	
	2227
	2.6
	
	0440
	-.27
	
	1550
	.76

	15
	
	1224
	1.38
	
	2137
	2.54
	
	0533
	-.20
	
	1632
	.78

	16
	
	1321
	1.28
	
	-----
	-----
	
	0630
	-.08
	
	1721
	.81

	17
	
	0013
	2.41
	
	1425
	1.24
	
	0733
	.07
	
	1823
	.86

	18
	
	0119
	2.22
	
	1534
	1.28
	
	0840
	.22
	
	1945
	.89

	19
	
	0237
	2.01
	
	1638
	1.4
	
	0945
	.34
	
	2124
	.84

	20
	
	0408
	1.83
	
	1732
	1.56
	
	1042
	.44
	
	2255
	.69

	21
	
	0536
	1.71
	
	1816
	1.73
	
	1130
	.53
	
	-----
	-----

	22
	
	0650
	1.64
	
	1854
	1.9
	
	0008
	.48
	
	1212
	.6

	23
	
	0751
	1.59
	
	1927
	2.03
	
	0106
	.27
	
	1250
	.66

	24
	
	0824
	1.54
	
	1958
	2.12
	
	0154
	.11
	
	1325
	.7

	25
	
	0925
	1.50
	
	2029
	2.17
	
	0237
	0
	
	1359
	.73

	26
	
	1030
	1.45
	
	2100
	2.19
	
	0317
	-.06
	
	1433
	.74

	27
	
	1038
	1.39
	
	2133
	2.19
	
	0355
	-.06
	
	1506
	.75

	28
	
	1112
	1.34
	
	2208
	2.15
	
	0433
	-.03
	
	1538
	.75

	29
	
	1146
	1.28
	
	2245
	2.1
	
	0512
	.04
	
	1610
	.76

	30
	
	1225
	1.22
	
	2326
	2.02
	
	0554
	.12
	
	1643
	.79


 ASTRONOMICAL DATA FOR THE MONTH OF DECEMBER 04



ALL TIMES LOCAL FOR NAS KEY WEST
DAY
BEGIN
SUN
SUN
END
MOON
MOON
PERCENT


NAUTICAL
RISE
SET
NAUTICAL
RISE
 SET
ILLUM.


TWILIGHT


    TWILIGHT
	1
	
	0602
	
	0654
	
	1738
	
	1830
	
	2144
	
	1056
	
	81

	2
	
	0602
	
	0655
	
	1738
	
	1830
	
	2238
	
	1135
	
	73

	3
	
	0603
	
	0656
	
	1738
	
	1831
	
	2332
	
	1210
	
	65

	4
	
	0603
	
	0656
	
	1738
	
	1831
	
	------
	
	1243
	
	55

	5
	
	0604
	
	0657
	
	1738
	
	1831
	
	0026
	
	1315
	
	45

	6
	
	0605
	
	0658
	
	1738
	
	1831
	
	0120
	
	1346
	
	35

	7
	
	0605
	
	0658
	
	1738
	
	1832
	
	0215
	
	1418
	
	25

	8
	
	0606
	
	0659
	
	1739
	
	1832
	
	0314
	
	1454
	
	17

	9
	
	0607
	
	0700
	
	1739
	
	1832
	
	0416
	
	1534
	
	9

	10
	
	0607
	
	0700
	
	1739
	
	1832
	
	0523
	
	1621
	
	3

	11
	
	0608
	
	0701
	
	1740
	
	1833
	
	0634
	
	 1717
	
	0

	12
	
	0608
	
	0702
	
	1740
	
	1833
	
	0746
	
	1821
	
	0

	13
	
	0609
	
	0702
	
	1740
	
	1833
	
	0853
	
	1931
	
	3

	14
	
	0610
	
	0703
	
	1741
	
	1834
	
	0953
	
	2042
	
	8

	15
	
	0610
	
	0703
	
	1741
	
	1834
	
	1044
	
	2151
	
	16

	16
	
	0611
	
	0704
	
	1741
	
	1835
	
	1127
	
	2255
	
	26

	17
	
	0611
	
	0705
	
	1742
	
	1835
	
	1205
	
	2356
	
	36

	18
	
	0612
	
	0705
	
	1742
	
	1836
	
	1239
	
	------
	
	47

	19
	
	0612
	
	0706
	
	1743
	
	1836
	
	1311
	
	0053
	
	58

	20
	
	0613
	
	0706
	
	1743
	
	1836
	
	1343
	
	0148
	
	68

	21
	
	0613
	
	0707
	
	1744
	
	1837
	
	1415
	
	0243
	
	77

	22
	
	0614
	
	0707
	
	1744
	
	1837
	
	1450
	
	0338
	
	84

	23
	
	0614
	
	0708
	
	1745
	
	1838
	
	1528
	
	0433
	
	91

	24
	
	0615
	
	0708
	
	1745
	
	1839
	
	1611
	
	0529
	
	95

	25
	
	0615
	
	0709
	
	1746
	
	1839
	
	1658
	
	0625
	
	98

	26
	
	0616
	
	0709
	
	1746
	
	1840
	
	 1749
	
	0718
	
	99

	27
	
	0616
	
	0709
	
	1747
	
	1840
	
	1843
	
	0808
	
	99

	28
	
	0616
	
	0710
	
	1748
	
	1841
	
	1938
	
	0853
	
	96

	29
	
	0617
	
	0710
	
	1748
	
	1841
	
	2032
	
	0934
	
	92

	30
	
	0617
	
	0710
	
	1749
	
	1842
	
	2126
	
	1010
	
	87

	31
	
	0618
	
	0711
	
	1749
	
	1843
	
	2219
	
	1044
	
	80


TIDAL DATA FOR THE MONTH OF DECEMBER 04

ALL TIMES LOCAL BASED ON 24.33N AND 081.48W

KEY WEST HARBOR TIDES/HEIGHTS




HIGH TIDES


LOW TIDES



FIRST

SECOND

FIRST
SECOND


DAY
TIME/FEET
TIME/FEET
TIME/FEET
TIME/FEET
	1
	
	1309
	1.18
	
	-----
	-----
	
	0639
	.2
	
	1721
	.82

	2
	
	0009
	1.91
	
	1359
	1.16
	
	0727
	.28
	
	1809
	.86

	3
	
	0058
	1.79
	
	1453
	1.19
	
	0817
	.35
	
	1917
	.88

	4
	
	0156
	1.65
	
	1545
	1.26
	
	0907
	.41
	
	2048
	.84

	5
	
	0306
	1.52
	
	1631
	1.38
	
	0953
	.47
	
	2216
	.70

	6
	
	0428
	1.42
	
	1712
	1.54
	
	1036
	.53
	
	2326
	.47

	7
	
	0550
	1.32
	
	1750
	1.72
	
	1117
	.58
	
	------
	-----

	8
	
	0703
	1.35
	
	1829
	1.92
	
	0024
	.21
	
	1157
	.62

	9
	
	0804
	1.35
	
	1910
	2.12
	
	0115
	-.06
	
	1238
	.63

	10
	
	0858
	1.34
	
	1953
	2.29
	
	0205
	-.28
	
	1319
	.62

	11
	
	0948
	1.30
	
	2040
	2.42
	
	0254
	-.44
	
	1401
	.58

	12
	
	1036
	1.25
	
	2130
	2.48
	
	0343
	-.51
	
	1446
	.54

	13
	
	1123
	1.19
	
	2221
	2.46
	
	0434
	-.50
	
	1533
	.49

	14
	
	1210
	1.15
	
	2315
	2.35
	
	0525
	-.42
	
	1624
	.47

	15
	
	1259
	1.15
	
	------
	-----
	
	0618
	-.29
	
	1722
	.48

	16
	
	0013
	2.16
	
	1351
	1.18
	
	0711
	-.13
	
	1829
	.5

	17
	
	0115
	1.91
	
	1444
	1.26
	
	0804
	.04
	
	1950
	.5

	18
	
	0225
	1.64
	
	1538
	1.38
	
	0856
	.21
	
	2119
	.44

	19
	
	0348
	1.39
	
	1631
	1.51
	
	0946
	.36
	
	2244
	.31

	20
	
	0519
	1.23
	
	1720
	1.63
	
	1034
	.47
	
	2355
	.15

	21
	
	0641
	1.15
	
	1806
	1.74
	
	1120
	.56
	
	-----
	-----

	22
	
	0747
	1.12
	
	1847
	1.81
	
	0054
	0
	
	1205
	.6

	23
	
	0838
	1.11
	
	1927
	1.87
	
	0143
	.11
	
	1248
	.61

	24
	
	0919
	1.10
	
	2005
	1.91
	
	0226
	-.18
	
	1328
	.60

	25
	
	0954
	1.09
	
	2043
	1.93
	
	0306
	-.22
	
	1407
	.56

	26
	
	1025
	1.08
	
	2121
	1.93
	
	0344
	-.22
	
	1443
	.53

	27
	
	1056
	1.06
	
	2158
	1.92
	
	0421
	-.2
	
	1519
	.50

	28
	
	1128
	1.05
	
	2236
	1.88
	
	0458
	-.18
	
	1555
	.48

	29
	
	1203
	1.05
	
	2341
	1.81
	
	0535
	-.13
	
	1632
	.48

	30
	
	1239
	1.06
	
	2354
	1.70
	
	0610
	-.08
	
	1714
	.49

	31
	
	1317
	1.09
	
	0038
	1.55
	
	0645
	-.01
	
	1804
	.50


OFFICER IN CHARGE

NAVAL ATLANTIC METEOROLOGY AND

OCEANOGRAPHY DETACHMENT

BOX 9048

NAS KEY WEST, FL  33040-9048

NUMBER OF BOOKS RECEIVED : ___                                    _____      _____________

NUMBER OF BOOKS REQUESTED FOR NEXT YEAR:   ____      ________________

VERIFIED BY:          __________________________________      ___________________

_________________________________________________       _____             ___________

(PLEASE PRINT OR TYPE YOUR NAME AND COMMAND)

FAILURE TO RETURN THIS FORM MAY RESULT IN REMOVAL FROM

MAILING LIST.

COMMENTS:  _          _______________________________________________________

___________________                    ______________________________________________

_____________________________                    ____________________________________

_______________________________________                    __________________________
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