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DaUy and Weekly Upwelling Indices, West Coast of

North America, 1967-73

ANDREW BAKUN'

ABSTRACT

Daily and weekly indices of intensity of large-scale wind-induced coastal upwelling at selected

locations along the west coast of North America are presented for the 7-yr period, 1967-73. The

indices are based on 6-hourly computations of the offshore component of Ekman transport using the

synoptic surface atmospheric pressure analyses produced by the Fleet Numerical Weather Central to

estimate the sea surface stress. The magnitude of offshore transport is considered an indication of result-

ant upwelling through the bottom of the Ekman layer. A spatial distortion in absolute magnitude results

in noncomparability of numerical values between different locations.

INTRODUCTION

Upwelling is a highly variable phenomena which can

have important effects on fishery resources. As an aid in

accounting for these effects, Bakun (1973) presented

monthly indices of intensity of wind-induced coastal upwell-

ing at intervals of three degrees latitude along the west

coast of North America. This choice of time scale recognized

that although important variations in the upwelling process

are known to occur on time scales shorter than a month,

specification on shorter scales often may not be required or

even desired. Some major effects of upwelling occur at the

very base of the food chain and are separated from the

harvested resource by a considerable time lag and by

multiple interacting biological processes. Where such

extended linkages are involved, attempts to relate indivi-

dual short-term upwelling events to characteristics of a

subsequent fishery are likely to be unrewarding.

However, over longer time scales the mean value may be

less important than the frequency content of the distribution

from which the mean was formed. For example, a month of

continual, fairly steady upweUing activity may have a mean
rate of upward transfer similar to another month in which

nearly all the upwelling occurs in one short, very intense

burst. However, the responses of the biota in the two cases

might be quite different. In addition, there are certain

applications to which detailed specifications of individual

upwelling events are pertinent. For instance, the life history

of a particular organism may be such that a crucial process

takes place within a definable, short time period. In cases

where tactical fishing success is related to upwelling

conditions, an indication of short-term variations in upwell-

ing may aid in formulating fishing strategy and in

interpreting catch data. Multidisciplinary investigations

such as -the CUE experiments (O'Brien and Smith 1971)

promise new insights into the mechanisms linking upwelling

phenomena to fishery resources. Early application of results

of such efforts may be facilitated by having descriptive

indicators available which are compatible with the short time

scales of the experiments but which are independent of a

particular observational progpram and can be extended to the

larger time and space scales involved in most fishery

problems.

This report presents daily and weekly means of upwell-

ing indices computed at 6-hr intervals over the 7-yr period,

1967 through 1973. The input data are synoptic surface

atmospheric pressure fields. The calculation procedures and

the locations (Fig. 1) are identical to those used by Bakun
(1973). However, in the present case a lower value for the

drag coefficent, corresponding to the use of synoptic rather

than monthly mean input data, is used to estimate the stress

of the wind on the sea surface.

METHOD

The procedure for calculating upwelling indices is

presented in detail by Bakun (1973). Six-hourly synoptic

surface atmospheric pressure fields prepared by Fleet

Numerical Weather Central (FNWC) are arranged on the

3-degree mesh length grid shown in Figure 1. Finite

difference derivatives are formed and the geostrophic

wind is calculated. An estimate of the wind field near the

sea surface is made by rotating the geostrophic wind 15

degrees to the left and reducing its magnitude by 30% to

approximate frictional effects. The sea surface stress field

is computed according to

7 = 9. Cd 171 (1)

where T is the stress vector, Pu is the density of air, Cd is

an empirical drag coefficient, 'Z is the estimated wind vector

near the sea surface with magnitude \~Z\

The resultant transport in the surface layer of the ocean

is calculated from

M = f T xk (2)

' Pacific Environmental Group, National Marine Fisheries Service,

NOAA, Monterey, CA 93940.

where M is the Ekman mass transport, / is the Coriolis

parameter, and Ic is a unit vector directed vertically

upward. The component of computed Ekman transport

directed off shore is termed the upwelling index and is

considered an indication of the rate of upwelling of deeper





Table 1. — C^astluie orientations chosen to characterize the dominant coastline trend

at each location on a scale of approximately 200 miles. The directions of vectors tan-

gent to the coast with the ocean on the right are given in degrees from true north.

LOCATION COASTLINE LOCATION COASTLINE LOCATION COASTLINE

Lat. Long. ANGLE Lat. Long. ANGLE Lat. Long. ANGLE

60°N,



fields during the 7-yr period were missing from the FNWC
archives. Certain of the missing fields had been rejected as

erroneous. Some had been lost due to various equipment

failures. As a result, some 113 of the daily averages reflect

only three of the four daily synoptic periods, 15 contain two

of four, and 2 contain only one. The days for which the daily

averages represent less than all four synoptic samplings are

listed in Table 2.

Distortion of Spatial Distributions

Bakun (1973) listed two sources of distortion in the

spatial distributions of upwelling intensity indicated by the

monthly indices presented therein. In that case monthly

mean pressure data were used for the purpose of extending

the series back through 1946 in a reasonably consistent man-

ner. A major distorting effect was attributed to the use of

mean data in conjunction with the nonlinear stress law

(Equation (1)), resulting in an underestimate which depend-

ed on the variability of the wind field during the month. To
partially compensate for underestimating the mean stress, a

high value (0.0026) of the drag coefficent was used. Since the

normal variability differs among different geographical

areas, indicated upwelling at certain locations was amplified

relative to other locations. The series presented here cover 7

yr, for which there are available a quite complete and

internally consistent set of 6-hourly synoptic pressure

analyses. Thus, there is no need to resort to mean data and

that particular source of distortion is not encountered.

The second source of spatial distortion discussed by

Bakun (1973) applies also in the present case. This involves a

discontinuity in the onshore-offshore sea-level atmospheric

pressure gradient caused by the coastal mountain ranges. In

the interior valley of southern California, in particular, an

intense localized thermal low develops during the summer.
Because of the 3-degree mesh length of the computation

grid, the effect of this low on the computed indices may be

amplified relative to its actual effect on the wind stress field

on the coastal side of the mountain range.

This effect can be illustrated by comparing the distribu-

tion of means by month and location of the 6-hourly

upwelling indices to a corresponding summary of offshore

Ekman transports produced from actual wind observations

made by ships at sea. Figure 3(a) displays the annual cycle

obtained by Bakun et al. (1974). The figure summarizes over

75,000 individual wind reports from the National Climatic

Center's file of marine surface observations over the 20-yr

period, 1948 through 1967, within the 1-degree squares

(Figure 3(c)). The Ekman transport was computed for each

wind observation and the offshore components, grouped by

long-term month and by 1-degree square, were averaged.

Figure 3(b) displays time-series isograms of the 7-yr

(1967-73) mean monthly values of the 6-hourly upwelling

indices. Some of the detail apparent in Figure 3(a) is

smoothed out in Figure 3(b) because the upwelling indices

are computed at 3-degree intervals using derivatives

computed across a 6-degree length scale whereas the

averages making up Figure 3(a) were formed at 1-degree

intervals and contain data only from the surrounding

1-deg^ee square. However, comparison of the two figures

indicates a definite southward shift of the region of

maximum magnitude of the upwelling indices. The indica-

J F M S M J

I50W I40W 13PW I20W now HOW

Figure 3. — Long-term annual cycle of offshore Ekman transport. I'nits are cubic meters per seond per 100 m of coastline, (al Cycle formed by averaging

transports computed from individual wind observations taken at sea within the one degree coastal squares indicated in Figure 3lc). (b) Cycle formed from

6-hourly upwelling indices averaged by month at the locations indicated in Figure 3(c). (c) Coastline drawing. Coastal squares for Figure 3(a) are shaded.

Locations for Figure 3(bl are indicated by dots.



Table 2. — Dates for which daily averages represent lewer than the total four possible

synoptic samplings. The times (Pacific Standard Time ) of the missing samplings are in-

dicated to the right of each date.



Table 3 gives the 7-yr mean values by month of the daily 3(b) is well representative of both sets. The southern portion

mean indices. Table 4 gives the corresponding mean values is primarily an area of positive mean values of the indices

of the weekly mean indices. The values in Tables 3 and 4 are, indicating upwelling conditions on the average throughout

of course, nearly identical, differing only in that a given the year. The northern portion is primarily a region of

weekly mean may overlap two consecutive months. Figure average downwelling (negative indices). Maximum mean

Table 3. -Seven-year 11967-73) composite monthly averages of daily means of 6-hourly up-

welling indices. Units are cubic meters per second per 100 m of coastline.

Lat.



seasonal values appear earliest to the south, i.e., in April at

lat. 21°N, and appear progressively later to the north.

Maxima are in May off southern California and in June and

July from central California to the northern extremity of the

Gulf of Alaska. Minimum mean seasonal values appear

during winter as strong negatives (intense downwelling) in

the north and as weak positives (relaxed upwelling) toward

the south. At the southern extreme the seasonal minimum is

in the fall, indicating downwelling conditions on the average

during September and October at lat. 21°N. In general, the

timing and duration of the upwelling seasons indicated by

these series differ very little from those reported by Bakun
(1973).

The seasonal distributions of variance in the daily and

weekly values are tabulated in terms of standard deviations

in Tables 5 and 6. High variances in the daily means are

indicated during the winter downwelling season in the Gulf

of Alaska. The coast of northern California appears as a

region of high variability throughout the year. The most

stable situation appears to be the summer season in the

north. The distributions of variance of the weekly values

tend to be similar to those of the daily values. However, the

numerical values are markedly lower, indicating major
contributions by shorter term fluctuations in all seasons and

locations.

As mentioned in the introduction, the very short-term

variability may not be of great concern in many applications.

Many of the processes involved are probably sufficiently

linear that averages over weekly periods and perhaps

monthly periods will provide relevant information. The daily

and weekly indices presented in this report, and the month-

ly, quarterly, and yearly indices presented by Bakun (1973)

are intended to provide a choice of scales to users, which

may enhance the usefulness and ease of application of

this information to fishery problems.
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Table 6. — Standard deviations of weekly means of 6-hourly upwelling indices grouped by
long-term (1967-73) month. Were a given weekly value overlaps two different months, it is

assigned to the month werein falls the midpoint (Wednesday) of the week. Units are cubic
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APPENDIX

Tabulation and Plots of Daily and Weekly Upwelling Indices

The following pages display daily and weekly means of

6-hourly upwelling index computations at 15 near coastal

locations (see text Fig. 1) over the 7-yr period, 1967-73. The

display for each location occupies seven consecutive pages,

one page per year.

The left column indicates the calendar date of the

Sunday which begins a particular week. The seven columns

to the right contain the daily averages progressing from

Sunday through the following Saturday. Each daily average

summarizes the synoptic computations at 4 AM, 10 AM, 4

PM, and 10 PM Pacific Standard Time. The average of the

seven daily mean values is listed in the right column of

numbers.
The units are metric tons per second per 100 m of coast-

line. These units may be thought of as the average amount

(metric tons or cubic meters) of water upwelled throught the

bottom of the Ekman layer each second along each 100 m of a

straight line directed along the dominant trend of the coast

on a scale of about 200 miles. Because of uncertainties in

some of the constants employed and for other reasons

outlined in this report, it may be well to consider these

indices as indicative of relative fluctuations rather than as

quantitative measures of absolute magnitude.

To the right of each weekly row of numerical values, the

daily values are plotted as horizontal lines, and the weekly

means as vertical bars. Where a given value is so large that

the plotted line would extend off the graph, truncation of the

line is indicated by an "X".
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COflSTflL UPWELLING INDICES, DRILY AND WEEKLY MERNS
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COflSTflL UPWELLING INDICES, DRILY AND NEEKLY MERNS
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COflSTRL UPNELLING INDICES. DRILY RND NEEKLY MERNS
DURING 1972 AT 54N, 134W
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BEGINNING
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CORSTRL UPWELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1967 RT 51N, 131W
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COflSTRL UPWELLING INDICES, DRILY RND NEEKLY MERNS
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CORSTRL UPNELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1969 AT 48N, 125W
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COnSTni UPWELLING INDICES, DRILY AND WEEKLY MEANS
DURING 1971 HT 48N. 125W
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CORSinL UPNELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1972 RT 48N, 125N
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CORSTRL UPWELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1968 AT 45N. 125W
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15 SEP

22 SEP
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CORSTflL UPWELLING INDICES, DRILY RND NEEKLY MERNS
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CORSTRL UPNELLING INDICES, DRILY RND WEEKLY MERNS

DURING 1970 AT 45N. 125W
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5
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-92
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8
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-53
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36

5
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3

-233

-48

-160

73

-1

-181

-19

-13

-1

57

6

-109

-62

-77

-154
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-91

-72

-29

-54

-105

27

71

55

-48

75

15

34

25

1

57

69

55

40

21

71

12
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COflSTRL UPWELLING INDICES, DRILY RND WEEKLY MERNS
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COflSTRL UPWELLING INDICES, DniLY RND NEEKLY MERNS
DURING 1972 HT 45N. 125W

WEEK
BEGINNING



COflSTRL UPWELLING INDICES,

DURING 1973

DniLY RND WEEKLY MERN
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11 MAR

18 MRR

25 MRR

1 RPR
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2 SEP
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23 DEC

-30

-2Ga

-21

-202

7

i

-9

-2S1

-1

61

-276

131

45

-3
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1
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1

25
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27

3
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10
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29

24
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5
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-17
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9

-30
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-99
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2
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22
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7

6
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4

5

3
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13
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22
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-0
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-96
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6
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8
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-5B

-76
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5
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47
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3
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8
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4
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-69

6
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-83

-6

-154
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-77
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-91

-63

-9
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12
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3
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94
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4
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52

86

-7

-29

81

-3
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46

51

99

93

57

37

27

23
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-7

97

17

-7

-23
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-24
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-22

-33

-30
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COflSTRL UPNELLING INDICES, DRILY RND WEEKLY MERNS

DURING 1969 AT 42N, 125U
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-393

-119

1

-103

-11

-20

21

26

-74

56

-189

151

55

20

10

-246

15

20

-2

6

23

38

26

35

39

57

129

69

155

104

160

145

65

164

138

150

102

-27

53

93

-12

-29

13

-0

-75

-24

-78

-a

14

-745

-396

-2

21

-187

-5

-57

-33

-380

-43

-12

-59

22

-268

-544 -175

1 -81

-17

32

-6

SI

-24

-156

-1

11

2

182

43

12

-18

155

30

42

54

65

164

94

145

147

193

119

137

81

131

87

84

-7

46

76

26

63

-1

-15

-149

-9

22

-86

16

-69

118

-104

6

19

32

11

209

97

13

-8

237

97

59

65

40

188

124

161

105

237

151

166

42

115

40

163

13

3

19

5

107

-158

-43

9

85

-3

-28 -163

-79 -2

-256 -357

-258 -205

66 14

-6 10

-42

-21

-4

-28

-119

-189

-53

-88

49

24

-21

-30

-71

5

24
-7

138

112

29

26

33

77

49

72

54

112

121

137

137

156

149

130

66

78

147

82

3

15

47

-36

-6

-12

-47

-74

17

-41

-33

-77

-261

-235

-67

10

I I

61
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CORSTRL UPWELLING INDICES, DRILY RND WEEKLY MERNS

DURING 1971 AT 42N. 125N

WEEK
BEGINNING

DAILY VRLUES WEEKLY
TUE WED THU FRI SHT HERN -600

CUBIC MFTERS PER SEOIND PER 180 METERS OF CDHSTLINF

-400 -200 200 400 600

3 JflN

10 JflN

17 JflN

24 JflN

31 JflN

7 FEB

14 FEB

21 FEB

28 FEB

7 MflR

14 MflR

21 MflR

28 MflR

4 APR

11 APR

18 APR

25 RPR

2 MAY

9 MflY

16 MflY

23 MflY

30 MflY

6 JUN

13 JUN

20 JUN

27 JUN

4 JUL

11 JUL

18 JUL

25 JUL

1 RUG

8 AUG

15 AUG

22 AUG

29 RUG

5 SEP

12 SEP

19 SEP

26 SEP

3 OCT

10 OCT

17 OCT

24 OCT

31 OCT

7 NOV

14 NOV

21 NOV

28 NOV

5 DEC

12 DEC

19 DEC

26 DEC

8

-9

-84

4

-1

-1

-09

-6

168

ze

-SI

-16

-17

4

-7

89

229

56

36

122

112

207

72

30

1

71

US
71

S8

43

61

4

22

66

10

65

113

31

2S

3

28

25

IS

1

-12

54

14

-98

41

84

11

-44

-5

-6

-51

-32

112

-28

-19

60

-6

3

7

-151

-20

-13

-84

19

64

140

45

54

61

130

125

113

B

84

100

102

17

39

49

39

47

5S

-5

106

234

47

-1

-16

55

-146

-1

38

-273

59

-10

109

175

4

-39

33

38

-30

36

-10

128

-59

-38

10

-119

-32

100

-52

76

36

-22

136

89

121

5

52

91

31

64

182

18

105

123

130

24

26

32

50

54

70

-25

6

136

-1

16

-4

42

-128

94

1

-375

64

-113

30

51

U3
-93

-1

65 62

51 -553

66109

1

-8

-29

39

125

35

-198

59

2

8

-24

154

-20

47

145

3

176

145

54

U
151

61

153

40

128

45

40

33

75

39

107

-56

25

84

-5

55

30

146

1

144

-9

-92

43

-31

-205

-86

43

-133

-2

-3

-1

-30

31

174

86

-461

36

-414

3

-1G0

87

-17

-2

188

20

252

215

52

83

28

4

164

-6

119

89

a

31

128

12

54

63

13

32

4

61

29

119

-95

111

50

-70

50

-205

-5

68

-7

-442

5

20

-5S7

64

-IS

5

-18

75

-1

-28

6

16

-229

60

-95

10

91

-43

bS

16

248

108

11

62

12

15

222

14

141

134

8

47

47

-11

13

19

IS

-12

66

12

-6

219

-13

21

35

-156

5

-104

41

73

-25

-22

12

-4

-397

59

-22

16

-a

2

131

-246

-108

17

-44

46

-47

151

269

-4

55

58

188

199

33

27

1

59

129

30

38

88

22

16

25

1

10

5

60

-11

61

-1

4

179

45

36

-40

65

-109

-83

-195

4

-11

6

25

-229

31

-11

36
-25

-1

70

-16

-110

25

-129

22

-43

41

81

53

109

26

156

133

74

63

74

24

135

63

104

65

27

38

53

23

54

2

41

82

29

24

6

113

-44

80

11

-130

39

-80

-27

18

31

-104

1

63



CORSTRL UPNELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1972 AT 42N, 125W
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COflSTflL UPWELLING INDICES, DRILY RND NEEKLY MEANS

DURING 1973 AT 42N. 125W

WEEK
BEGINNING SUN

DRILY VRLUES WEEKLY
HON TUE Hra THIJ FRt SHT MEAN

CUBIC METERS PER SECOND PER IBB MEIERS OF COFlSTLrNE

-600 -400 -200 200 400 600

7 JFIN

14 JRN

21 JflN

28 JflN

4 FEB

11 FEB

18 FEB

25 FEB

4 MflR

11 MflR

18 MflR

25 MflR

1 RPR

8 APR

15 APR

22 APR

29 APR

6 MAY

13 MAY

20 MAY

27 MAY

3 JUN

10 JUN

17 JUN

24 JUN

1 JUL

8 JUL

15 JUL

22 JUL

29 JUL

5 AUG

12 AUG

19 AUG

26 AUG

2 SEP

9 SEP

16 SEP

23 SEP

30 SEP

7 OCT

14 OCT

21 OCT

28 OCT

4 NOV

11 NOV

18 NOV

25 NOV

2 DEC

9 DEC

16 DEC

23 DEC

-13

-263

-B

-294

-35

5

S

-387

S

138

-172

176

112

-1

9

156

205

56

20

199

69

ite

179

U
-6

82

56

SB

108

114

92

86

34

80

-6

-27

178

8

23

-37

44

-54

-161

114

85

-58

-33

-105

-13

-180

-368

-91

-49

-29

-80

20

-101

-49

138

-13

241

37

5

18

194

118

13

23

98

113

73

10

12

43

86

86

77

105

79

94

97

93

60

6

-5

26

135

5

-1

-125

58

-81

-38

-82

-28

-13

-254

-16

-16

-46

-51

-363

-4

3

-115

18

-46

5

180

27

177

19

24

124

117

19

24

22

27

148

25

20

45

60

58

239

54

33

137

42

126

101

93

26

12

-22

50

93

50

3

-32

38

-13

-59

10

-219

-55

-223

-95

-3

-269

-606

-110

-304

-47

54

-194 -156

4 -107

-124 -432

-11 -135

-2 -9

-25

-44

-59

3

38

3B

117

20

26

83

79

IB

50

37

-57

379

43

90

20

174

133

357

33

lEl

154

55

145

37

130

8

15

-158

24

83

46

-2

-31

70

-17

-128

29

-123

-8

-70

61

-9

91

-7

46

27

159

204

39

100

124

24

311

62

117

48

327

149

308

20

162

207

103

128

28

117

38

42

-43

25

69

49

-41

11

80

-224

-240

31

-86

-1B7 -210

-473 -99

-414

-117

-320

-74

-143

-115

-1

-143

-42

21

20

35

12

64

122

200

308

149

36

197

34

207

166

18

57

344

61

163

75

101

216

13B

179

28

131

131

31

-11

46

22

7

-62

-8

36

-268

1

31

-119

-31

-129

-154

-109

-66

-55

52

-231

-45

46

3

20

56

-5

48

102

299

133

34

197

2

148

305

51

-5

250

31

110

124

69

156

177

124

94

76

109

9

-41

138

-13

11

-26

-14

6

-327

73

47

-7

-a

-369

-32

90

-166

-205

-152

-101

-34

-22

-64

-86

16

72

3

110

42

36

99

194

97

45

89

47

197

116

G9

31

164

80

188

67

101

152

97

130

68

104

58

28

-41

40

81

25

-15

-34

48

-141

-79

26
-71

-69

-225

-162

-35

-=^

65



CORSTRL UPWELLING INDICES, DRILY RND NEEKLY MERNS
DURING 1967 RT 39N, 125W

WEEK DRILY VRLUES WEEKLY
BEGINNING sun mon tue wed tiiu fri sat HERN -600

CUBIC METERS PER SECOND PER iM METERS OF CORSTLrNE
-400 -200 200 400 600
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COnSinL UPWELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1968 AT 39N, 125N

WEEK
BEGINNING

DAILY Vfll UES WEEKLY
TUE wca THU FRI SflT MEAN -600

CUBIC METERS PER SECDND PER lee METERS OF C0R5TLINE

-400 -200 200 400 600

7 JflN

14 JRN

21 JRN

28 JRN

4 FEB

11 FEB

18 FEB

25 FEB

3 MflR

10 MRR

17 MRR

24 I1RR

31 MRR

7 RPR

14 RPR

21 RPR

28 RPR

5 MRY

12 MAY

19 MRY

26 MAY

2 JUN

9 JUN

16 JUN

23 JUN

30 JUN

7 JUL

14 JUL

21 JUL

28 JUL

A RUG

11 RUG

18 RUG

25 RUG

1 SEP

8 SEP

15 SEP

22 SEP

29 SEP

6 OCT

13 OCT

20 OCT

27 OCT

3 NOV

10 NOV

17 NOV

24 NOV

1 DEC

8 DEC

15 DEC

22 DEC

29 DEC

-33

-317

27

rzas

12

-16

-173

7

-1

28

1S3

-9

-B

U9

119

127

13

326

203

-26

39

10

103

128

248

189

BB

114

262

70

92

69

37

-66

94

21

95

67

-3

113

31

33

-26

65

-18

-144

155

98

-1B7

-83

-2

-9D

IS

11

-164

-24

-83

-261

82

52

23

113

241

15

10

145

16

-2

89

99

187

72

150

52

70

126

203

78

98

97

27

-20

143

13

101

3

-1

202

28

5

-175

-74

10

-20

90

5

-132 -333

-29 23

-550 -637

55 -61

-177

-18

-22

10

-3

2

-218

-20

14

-128

9

64

129

59

260

67

60

100

2

20

135

169

106

149

29

92

79

119

189

89

102

50

5

4

26

37

55

23

57

91

26

11

-45

-20

81

-64

24

-10

-68

16

-115

-116

52

-25

68

-29

15

-124

-22

-6

-36

-87

•112

62

59

30

202

193

230

93

29

21

216

194

63

67

53

141

15

275

119

57

72

59

31

172

1

47

154

31

52

3B

11

-2

7

-07

139

-21

14

-5

-10

122

37

-100

-64

-82

343

-388

48

-343

-82

-98

23

-62

-283

73

28

289

164

260

152

77

10

20

198

20fl

41

139

267

129

13

248

184

413

32

92

29

106

17

71

235

56

15

-1

71

21

-13

-33

-110

-69

-55

11

-238

89

75

-53

-713

-45

181

-142

3

-279

-12

-34

92

-162

-49

124

115

359

285

332

135

174

21

-63

44

221

139

121

477

197

59

173

153

75

36

163

-2

1

15

57

175

88

34

-69

137

36

-267

-1

-19

5

36

-46

631

-S

51

-67

-48

-77

-20

40

68

44

7

92

182

135

277

201

182

296

-21

61

9

221

209

176

245

120

89

257

127

125

49

in

-11

7

9

70

129

36

70

-10

20

3

6

-39

18

11

-146

-359 -314

54 -77

-106 59

-48 4

-239

-82

92

-131

8

-118

-99

-19

11

-90

-35

65

76

162

221

171

112

173

39

5

104

159

110

122

210

129

55

187

176

76

69

92

17

29

43

45

135

43

32

51

46

15

-77

-22

6

-42

39

-13

-207

28

-177

-45

67



CORSTRL UPNELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1969 AT 39N, 125W

WEEK
BEGINNING



CORSTRL UPWELLING INDICES, DRILY RND NEEKLY MERNS

DURING 1970 HT 39N, 125W

WEEK
BEGINNING

DAILY VALUES
MON TUE WED THU

WEEKLY
FRi SflT MEAN

CUBIC METERS PER SECOND PER IN METERS OF COBSTLINE

-600 -400 -200 200 400 600
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CORSTflL UPWELLING INDICES. DfllLY AND WEEKLY MEANS
DURING 1971 ni 39N, 125W

WEEK DfilLY VALUES WEEKLY
BEGINNING sun mon tue heo thu fri srt MERN

CUBIC METERS PER 5EC0NQ PER 108 METERS OF COBSTLINE
-600 -400 -200 200 400 600

3 JRN



COnSTflL UPNELLING INDICES, DniLY RND WEEKLY MERNS

DURING 1972 AT 39N, 125W

WEEK



CORSTRL UPUELLING INDICES. DRILY RND WEEKLY MERNS
DURING 1973 RJ 39N. 125W

WEEK DAILY VRLUES WEEKLY
BEGINNING sun mon tue ueo thu fri sat MERN -600

CUBIC METERS PER SECOND PER 1B0 MFTERS OF COBSTLINE
-400 -200 200 400 600

7 JRN

14 JRN

21 JRN

28 JRN

4 FEB

11 FEB

18 FEB

25 FEB

4 MRR

11 MRR

18 MRR

25 MRR

1 RPR

8 RPR

15 RPR

22 RPR

29 RPR

6 MRY

13 MRY

20 MRY

27 MRY

3 JUN

10 JUN

17 JUN

24 JUN

1 JUL

8 JUL

15 JUL

22 JUL

29 JUL

5 RUG

12 RUG

19 RUG

26 RUG

2 SEP

9 SEP

16 SEP

23 SEP

30 SEP

7 OCT

14 OCT

21 OCT

28 OCT

4 NOV

11 NOV

18 NOV

25 NOV

2 DEC

9 DEC

16 DEC

23 DEC

-41

-184

IS

-313

-212

28

38

-270

18

191

-38

115

174

4

24

293

413

142

91

301

137

247

364

114

18

203

175

76

252

93

102

207

153

116

60

63

12

38

226

39

44

-23

110

-66

-147

161

128

2

-1

-142

2

-414

-289

-7

-116

-150

-60

17

-104

-19

314

-12

379

119

-2

37

413

290

71

53

249

199

136

126

123

55

129

217

66

179

125

82

153

168

123

81

2

13

69

197

17

37

-163

194

-285

4

39

25

10

-135

8

14

-113

-27

-187

21

-38

-68

14

-125

14

375

75

353

51

42

274

303

67

62

45

138

264

69

86

149

157

161

423

61

145

188

47

151

188

158

66

13

-0

144

167

76

25

6

92

-39

-5

55

-81

-46

-82

-32

2

-175 -191

-609 40

-86

14

10

-2

2

20

139

40

268

42

51

205

160

36

129

106

16

460

163

226

88

239

269

529

61

283

219

66

232

110

169

28

34

-54

58

160

143

4

33

103

-60

-41

59

-53

-96

-208

-227

-35

62

-109

-7

31

-71

27

154

24

120

49

48

39

272

224

117

214

207

25

328

261

251

99

399

369

329

32

201

215

123

244

77

208

116

56

22

49

121

117

-14

73

140

-232

-131

41

-55

-156

-9

-100 -68

46 -17

-63 -342

-274 -265

-162 -80

37 144

-420 -286

-10 -15

109 103

31

66

28

99

103

298

419

211

127

298

80

312

290

68

93

362

204

189

64

117

265

221

277

103

179

301

50

21

69

97

41

-50

30

81

-279

51

-179

-35

-36

-68

-27

60

20

110

37

129

191

441

269

126

304

9

277

476

104

24

363

153

89

230

79

235

303

184

171

119

252

44

6

153

-0

28

-31

7

32

-360

52

121

23

7

-196

16

119

-157

-149

-87

-149

-93

17

-101

-71

57

162

39

189

81

52

186

322

200

124

158

117

282

235

178

99

228

216

279

84

179

192

135

207

139

153

132

38

3

83

138

66

2

-5

107

-189

-38

75
-27

-45

-95

-108

11

72



COflSTRL UPWELLING INDICES, DRILY RND WEEKLY MERNS

DURING 1967 ni 36N, 122N

WEEK
BEGINNING



COflSinL UPNELLING INDICES, DRILY AND WEEKLY MERNS
DURING 1968 RT 36N. 122N

WEEK DAILY VRLUES WEEKLY
BEGINNING sun mon tue ueo thu fri sat MEAN -600

CUBIC METERS PER SECOND PER iig METERS OF C0R5TLINE
-400 -200 200 400 600

7 jnN



COnSTflL UPWELLING INDICES, DRILY AND WEEKLY MEANS

DURING 1969 RT 36N, 122N

WEEK
BEGINNING

DRILY VALUES
SUN HON TUE WED TMU FRI

WEEKLY
sflT MEHN -600

CUBIC METERS PER SECOND PER 1B0 METERS OF C0R5TLINE

-400 -200 200 400 600

5 JflN

12 JflN

19 JflN

26 JflN

2 FEB

9 FEB

16 FEB

23 FEB

2 MflR

9 MflR

16 MflR

23 MflR

30 MflR

6 APR

13 APR

20 APR

27 APR

4 MAY

11 MflY

18 MflY

25 MflY

1 JUN

8 JUN

15 JUN

22 JUN

29 JUN

6 JUL

13 JUL

20 JUL

27 JUL

3 AUG

10 AUG

17 AUG

24 AUG

31 AUG

7 SEP

14 SEP

21 SEP

28 SEP

5 OCT

12 OCT

19 OCT

26 OCT

2 NOV

9 NOV

16 NOV

23 NOV

30 NOV

7 DEC

14 DEC

21 DEC

28 DEC

-4

-251

-166

65

30

-12

-51

-92

43

75

-I

51

25

27

253

75

56

165

182

155

49

67

166

152

171

179

268

2192

73

136

164

281

82

132

50

32

114

126

29

-0

6

23

7

16

-1

137

-4

-29

16

-4

12

75

-25

-45

-IBS

61

-7a

-88

-17

-86

263

78

19

-93

161

3

272

83

91

44

100

194

71

48

102

118

267

HI

225

212

87

140

139

272

130

182

55

87

115

71

103

10

3

8

57

13

-19

28

-26

-10

26

-44

8

3

56

47

22

113

-37

-13

83

-1

244

32

85

-57

60

9

218

43

270

33

93

200

163

78

147

28

193

163

159

220

75

177

269

374

67

184

95

110

79

91

153

20

-4

10

113

9

-51

-47

-26

4

9

-20

-14

82

26

49

19

-130

214

108

18

3

-47

31

58

61

181

-28 -122

149 300

57

35

-8

77

87

144

37

216

68

130

165

207

84

106

35

181

180

145

165

42

137

197

168

64

176

110

67

30

89

200

124

-68

27

24

12

-53

-64

-12

49 39

-35 -110

-37 -69

1 80

9 -8

80

-12

6

42

181

127

139

205

41

93

132

214

74

110

98

263

270

164

150

102

138

129

135

59

232

58

59

66

79

306

116

17

12

-2

5

-16

-12

-11

-4

-19

-81

79

-4

-100

8

-19

175

24

74

13

-41

93

208

227

354

100

71

135

240

103

119

141

305

338

102

99

126

176

132

166

165

143

28

96

124

74

173

121

166

11

-4

-103

4

45

-14

7

-35

-128

252

-49

-70

-123

-156

104

-81

-37

4

19

12

-0

173

24

19

185

107

92

474

128

69

104

121

206

152

172

245

443

153

98

177

160

118

138

150

62

15

85

144

49

7

44

154

2

-5

-127

39

20

-12

29

-69

-102

245

-17

8

-52

-81

67

-33

4

45

-47

169

49

53

-9

49

84

190

99

238

82

105

155

152

94

129

106

232

241

174

167

97

152

164

219

102

159

59

77

96

83

139

62

39

13

27

-25

-14

15

-15

13

-28

-58

85
-0

75



COflSTRL UPNELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1970 AT 36N. 122W

WEEK
BEGINNING



COflSTRL UPWELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1971 RT 36N. 122W

WEEK
BEGINNING

DRILY VALUES
MDN TUE MED THU FRI

WEEKLY
sflT MEHN -600

CUBIC METERS PER SECOND PER 110 METERS OF COASTLINE

-400 -200 200 400 600

3 JPIN



COflSTflL UPNELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1972 AT 36N. 122W

WEEK DAILY VRLUES WEEKLY
BEGINNING sun mdn tue med thu fri sat MEAN -600

CUBIC METERS PER SECOND PER iW METERS OF C0B5TLINE

-400 -200 200 400 600

2 JRN

9 JFIN

16 JflN

23 JRN

30 JRN

6 FEB

13 FEB

20 FEB

27 FEB

5 MHR

12 MRR

19 MRR

28 MRR

2 APR

9 RPR

16 RPR

23 RPR

30 RPR

7 MRY

14 MRY

21 MRY

28 MRY

4 JUN

11 JUN

18 JUN

25 JUN

2 JUL

9 JUL

16 JUL

23 JUL

30 JUL

6 RUG

13 RUG

20 RUG

27 RUG

3 SEP

10 SEP

17 SEP

24 SEP

1 OCT

8 OCT

15 OCT

22 OCT

29 OCT

5 NOV

12 NOV

19 NOV

26 NOV

3 DEC

10 DEC

17 DEC

24 DEC

31 DEC

15

48

-9

B6

-53

2e

136

26

14

18

47

94

193

69

129

206

73

69

42

71

23

86

isa

16a

122

isa

78

164

88

112

ue
63

141

IS

33

22

124

22

112

114

-17

-59

33

151

34

-2

35

34

20

-61

-46

90

67

-67 -150

59 113

-69

125

14

21

-5

-11

126

15

46

38

115

52

116

20

22

335

155

62

64

119

87

186

110

125

77

94

73

192

43

110

157

108

105

56

26

30

61

11

33

27

-50

-31

B

52

-15

-156

12

12

149

-5

-32

-S

7

8

75

-9

-63

113

23

173

11

68

27

91

-IG

-5

230

183

82

186

124

158

162

63

146

78

82

93

110

79

130

232

140

70

144

32

75

38

52

-3

7

-44

-3

5

7

23

-26

4

3

29

-1

-12

57

-12

70

8

66 -23

-164 -159

-34 -31

76

43

90

-1!

4

103

121

-23

66

99

40

138

168

196

183

153

87

155

126

95

148

92

116

lU

239

158

50

219

31

124

42

42

9

22

-24

29

7

8

30

-78

14

-53

20

16

1

54

70

1

61

101

-43

-2

109

79

46

151

173

68

273

175

155

96

177

137

130

164

84

38

99

208

134

93

261

79

85

60

60

21

11

-30

75

41

15

-3

-107

19

-41

42

-54

-1

255

33

14

-99

84

-14

-125

-15

-22

22

156

36

73

85

37

97

68

146

233

119

36

10

111

162

53

256

67

110

126

108

42

117

38

124

111

103

64

70

46

146

6

3

-46

59

33

7

-7

23

18

-8

4B

-147

41

62

1

80

-48

76

-25

-2

29

-2

19

95

70

192

185

44

122

49

147

188

84

83

-8

67

178

70

177

107

134

104

207

80

83

42

124

13

51

17

101

27

128

44

-14

-73

15

77

55

122

9

4

a

3

-88

IS

29

8

-27

38

26

24

-74

-15

81

30

97

17

71

94

97

45

69

181

136

104

92

112

118

155

90

171

102

114

112

137

69

109

155

122

83

122

40

72

57

66

32

24

-41

12

29

42

26

-48

15

-7

44

-48

-3

67

35

-L

78



CORSTRL UPNELLING INDICES, DRILY RND WEEKLY MERNS

DURING 1973 AT 36N, 122N

WEEK
BEGINNING

DAILY VALUES
SUN HON TUE UEO THU

WEEKLY
FRI SflT MEAN -600

CUBIC METERS PER SECOND PER IBD METERS OF COflSTlINE

-400 -200 200 400 600

7 JRN

U JRN

21 JRN

28 JRN

i FEB

11 FEB

18 FEB

25 FEB

4 MRR

11 MRR

18 MRR

25 MRR

1 RPR

8 RPR

15 RPR

22 RPR

29 RPR

6 MRY

13 MRY

20 MRY

27 MRY

3 JUN

10 JUN

17 JUN

24 JUN

1 JUL

8 JUL

15 JUL

22 JUL

29 JUL

5 RUG

12 RUG

19 RUG

26 RUG

2 SEP

9 SEP

16 SEP

23 SEP

30 SEP

7 OCT

14 OCT

21 OCT

28 OCT

4 NOV

11 NOV

18 NOV

25 NOV

2 DEC

9 DEC

16 DEC

23 DEC

-IS

-38

19

-102

-97

41

19

-sa

59

lei

38

33

272

7

59

113

201

205

85

187

304

222

121

159

160

98

250

110

62

176

118

68

25

18

76

10S

112

25

22

-12

83

2

-84

165

119

44

-22

-19

46

-227

-64

-6

-75

-62

-47

-24

32

-152 -122

-30 -7

-10 -9

-49

5

121

-0

130

161

1

83

222

219

196

56

207

53

103

215

177

94

137

145

114

236

106

94

108

140

90

50

18

53

103

138

46

53

-87

65

-36

9

112

52

22

-49

33

28

-119

16

386

100

234

43

44

322

127

88

142

60

202

143

58

139

91

78

157

263

131

143

103

99

113

202

67

88

44

65

71

116

60

14

47

-3

-9

20

53

-9

-21

-1

40

-28

-131

-7

25

-7

32

-2

29

25

125

36

353

21

61

337

56

86

149

104

152

238

77

260

33

113

144

323

175

115

173

118

138

199

56

73

77

33

-4

53

43

8

55

54

4

3

66

-13

-19

-16

-56

8

-37

-40

64

-30

-2

56

-9

46

67

17

115

139

57

115

326

85

165

108

118

75

156

124

238

58

168

257

192

145

65

143

161

152

196

120

146

106

90

-5

40

52

7

81

133

-9

-5

15

-17

-33

6

-96

13

-5

166

-18

27

24 -61

•117 -172

-90 -69

32 48

219 -135

39

90

35

45

34

166

78

206

33

87

103

27

131

81

137

70

198 264

244 214

78

191

186

85

93

183

147

112

235

98

142

241

170

121

204 243

289 203

129

94

60

128

135

189

143

192

228

88

IBl

19

79

21 9

9 -2

39

84 50

-46 -86

69

164

74

108

183

135

142

86

67

100

61

71

58

-14

36

-184

-9

2

-33

30

-28

134

34

-7

-41

50

94

-56

-18

-2

-63

-77

25
-52

-10

50

127

50

151

114

63

198

152

174

139

122

161

129

126

216

121

146

192

186

132

139

124

122

144

163

100

99

64

69

51

85

36

16

18

67

-25

-14

83
-3

-0

-20

-17

37

79



COnSTRL UPNELLING INDICES, DniLY RND WEEKLY MERNS
DURING 1967 HT 33N, 119W

WEEK DAILY VFILUES WEEKLY
BEGINNING sun noN tue wed thu fri sat MERN -600

CUBIC METERS PER SECDND PER IBB METERS GF COASTLINE
-400 -200 200 400 600
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CORSTRL UPWELLING INDICES, DRILY RND WEEKLY MERNS

DURING 1968 RT 33N, 119W

WEEK DfllLY VALUES WEEKLY
BEGINNING sun mon tue ueo thu fri sni MEAN -600

CUBIC METERS PER SECOND PER IBB METERS OF COqSTLrNF
-400 -200 200 400 600

7 JflN

U JflN

21 JflN

28 JflN

i FEB

11 FEB

18 FEB

25 FEB

3 IWR

10 MflR

17 MflR

24 MflR

31 MflR

7 APR

14 APR

21 APR

28 APR

5 MAY

12 MAY

19 MAY

26 MAY

2 JUN

9 JUN

16 JUN

23 JUN

30 JUN

7 JUL

14 JUL

21 JUL

28 JUL

4 AUG

11 AUG

18 AUG

25 AUG

1 SEP

8 SEP

15 SEP

22 SEP

29 SEP

6 OCT

13 OCT

20 OCT

27 OCT

3 NOV

10 NOV

17 NOV

24 NOV

1 DEC

8 DEC

15 DEC

22 DEC

29 DEC

4S

6

-11

la

-54

3

19

-11

4

U9

201

76

176

44

117

23d

54

407

243

1S6

133

201

204

167

421

106

117

185

195

46

163

203

171

44

148

124

155

25

1B4

96

27

48

28

90

-10

-0

126

205

-3

3

-69

19

-7

36

-101

-1

-43

10

32

S

37

U
170

127

161

24

325

80

58

206

143

288

217

286

144

162

256

-1

91

-56

16

-I

1

123

73

115

-6

84

102

196

42

375

35

143

143

134

355

120

380

184

187

186

148 259

57

239

183

100

128

226

197

89

221

137

36

-3

71

171

152

44

36

72

13

16

185

-19

-7

113

-71

-19

68

178

101

177

119

265

146

100

250

159

30

-3

100

85

102

18

109

65

143

19

108

-89

32

55

-1

-51

12

-4

-12

-11

35

-10

154

20

168

45

34

24

97

36

270

143

162

167

69

330

216

309

158

151

182

97

85

103

218

197

101

199

140

76

104

169

136

39

136

76

95

27

119

-3

12

-42

106

51

113

-27

20

-28

32

-57

109

12

40

27

2

17

79

84

101

124

109

220

119

291

308

293

208

125

210

91

129

99

214

203

110

238

110

32

114

137

373

67

65

90

-9

-15

70

53

99

3

-27

-5

-34

135

169

-20

-91

-34

62

33

34

-46

38

33

74

11

45

38

194

196

96

36

266

251

163

196

184

291

150

114

399

102

205

159

130

124

154

277

20

SB

110

211

147

85

91

65

34

9

46

-1

55

25

-2

-10

-65

76

2

1

-48

-45

46

-6

29

26

-4

-7

153

173

65

120

104

92

296

59

375

498

166

199

93

258

115

203

285

77

217

146

89

142

153

201

42

116

81

173

80

208

124

52

22

11

21

-2

9

3

48

-12

-17

-11

13

-55

-13

-5

-8

3

5

-10

67

18

85

59

83

72

144

74

226

98

167

270

148

265

181

297

166

159

277

126

125

159

161

141

132

230

118

74

147

159

137

60

99

91

48

15

58

43

61

9

64

4

-1

60

22

-22

-Jf

81



COnSTRL UPWELLING INDICES. DRILY RND NEEKLY MERNS

DURING 1969 AT 33N, 119W

WEEK
BEGINNING SUN MDN

OniLY VPLUES WEEKLY
TUE HEP THU FRI SBT MERN

5 JRN

12 jnN

19 JON

26 JRN

2 FEB

9 FEB

16 FEB

23 FEB

2 MRR

9 MRR

16 MRR

23 MRR

30 MRR

6 RPR

13 APR

20 RPR

27 RPR

4 MRY

n MRY

18 MAY

25 MAY

1 JUN

8 JUN

15 JUN

22 JUN

29 JUN

6 JUL

13 JUL

20 JUL

27 JUL

3 RUG

10 RUG

17 RUG

24 RUG

31 RUG

7 SEP

14 SEP

21 SEP

28 SEP

5 OCT

12 OCT

19 OCT

26 OCT

2 NOV

9 NOV

16 NOV

23 NOV

30 NOV

7 DEC

14 DEC

21 DEC

28 DEC

-23

-4

-«

lee

-6

19

7

-la

92

92

42

59

91

93

304

40

8

140

264

258

lei

90

242

282

194

149

322

213

136

1B7

135

255

164

121

126

83

97

187

88

1

12

52

91

9

-IS

-68

-19

72

-77

2

10

-44

312

108

79

-73

203

34

382

81

47

35

210

243

222

39

191

193

248

149

235

201

160

171

153

241

220

161

142

136

111

85

130

20

32

53

112

16

-77 -113

84 6

-20 -40

-12

11

-a

78

117

29

10

119

79

14

21

167

38

200

56

84

-57

192

64

240

161

168

41

286

267

236

195

221

95

311

140

155

199

143

185

132

191

162

191

105

201

143

118

174

47

101

40

83

42

-96

129

-34

4

68

7

69

-12

59

16

68

21

45

123

103

26

107

115

39

6

234

160

106

107

228

105

250

183

192

198

192

119

132

147

153

143

154

128

93

143

82

185

IBl

73

114

120

168

137

48

30

2

84

-63

•153

-7

47

IB

15

50

2

18

9

-2

15

124

66

98

11

335

124

41

34

96

173

117

250

271

66

148

231

110

187

266

178

246

256

160

65

220

158

62

157

103

162

121

86

147

104

364

166

89

53

-U
26

-9

-46

-22

28

-3

8

103

-31

9

9

-26

90

13

17

62

S6

167

46

77

61

42

119

246

230

312

168

83

283

110

180

223

11

-18

24

81

-5

33

87

92

37

10

168

104

113

193

51

43

412

175

142

242

126

252

271

244 259

341 209

34D

130

110

285

155

61

184

210

159

104

56

2U
131

131

249

295

53

-9

-1

33

34

-31

9

-1

7

287

-77

477

153

141

215

129

65

164

173

126

54

56

317

113

6

127

235

57

10

-77

47

17

-a

11

-21

a

240

-33

12

-6

19

66

15

43

76

23

178

79

76

19

139

119

207

130

207

104

198

241

1B8

172

230

196

240

238

188

153

188

159

100

191

159

158

107

99

163

122

160

107

116

48

40

14

-40

-27

-23

12

20

6

128

-5

-600
CUBIC METERS PER SECnND PER 1B0 METERS OF COBSTLINE

-400 -200 200 400 600
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COflSTRL UPWELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1970 RT 33N. 119W

WEEK DAILY VRLUES WEEKLY
BEGINNING sun mon tue wed thu fri sni MEAN

CUBIC METERS PER SECOND PER IBB METERS DP COBSTI IME

-600 -400 -200 200 400 600

4 JFIN

11 JflN

18 JRN

25 JRN

1 FEB

8 FEB

15 FEB

22 FEB

1 MflR

8 hRR

15 MHR

22 MflR

29 MflR

5 APR

12 APR

19 APR

26 APR

3 MAY

10 MAY

17 MAY

24 MAY

31 MAY

7 JUN

14 JUN

21 JUN

28 JUN

5 JUL

12 JUL

19 JUL

26 JUL

2 flUG

9 AUG

16 AUG

23 AUG

30 AUG

6 SEP

13 SEP

20 SEP

27 SEP

4 OCT

11 OCT

18 OCT

25 OCT

1 NOV

8 NOV

15 NOV

22 NOV

29 NOV

6 DEC

13 DEC

20 DEC

27 DEC

28

-2

34

46

89

-2S

-6

23

-4

107

155

63

190

41

1B6

291

311

15

377

118

98

58

183

146

124

348

122

183

119

108

159

41

82

193

238

6

337

197

-25

55

54

66

133

6

7

-62

12

-6

2

65

17

27

-46

9

46

31

-16

-59

45

8

78

149

38

61

158

118

393

248

328

49

259

192

113

47

123

299

78

233

96

281

109

147

189

lU

116

181

169

44

173

146

-29

134

122

94

52

11

32

7

16

34

15

83

53

17

-70

18

29

182

-1

-32

216

-21

69

252

167

84

105

190

185

327

168

189

207

311

205

62

246

243

92

60

123

208

125

165

143

71

178

188

194

110

124

10

6

248

133

117

-44

6

37

16

63

16

54

10

1

22

-50

47

23

-22

17

-0

115

-13

110

73

44

48

23

140

106

87

109

410

285

325

338

179

290

191

110

43

94

195

128

117

152

55

164

128

285

30

40

52

50

109

114

98

-55

2

74

90

144

48

105

63

-7

-19

-82

28

27

-S6

23

S

12

16

151

37

1

192

88

133

81

66

82

311

77

244

311

252

232

182

261

42

57

172

205

159

136

125

173

121

214

72

29

50

65

1

67

100

-18

27

137

7

132

11

-5

90

-27

14

-78

63

20

75

9

103

5

27

26

5

26

31

79

154

183

119

12

236

6

144

206

13B

318

182

284

100

103

101

166

180

108

127

149

178

264

168

75

-18

25

28

50

93

-3

78

-49

6

13

IS

-13

-43

-25

149

17

134

B2

61

-3

93

22

-44

39

60

14

68

19

214

212

165

10

363

41

171

91

151

124

150

297

77

162

87

102

195

84

97

208

276

189

305

183

-29

20

98

57

108

26

64

-113

20

-Ul

-11

-11

-1

2

253

-40

43

37

45

17

12

59

-1

67

98

64

78

93

142

181

186

146

228

179

215

194

126

216

199

178

129

108

175

138

153

139

90

153

180

222

114

137

58

16

96

85

96

13

28

18

12

34

15

21

38

2

G6

83



CORSTnL UPNELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1971 AT 33N, 119W

WEEK
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COflSTRL UPWELLING INDICES, DRILY RND WEEKLY MERNS

DURING 1972 AT 33N. 119W

WEEK
BEGINNING

DAILY VRLUES
MDN TUE UED THU FRI

WEEKLY
SRT MEAN -600

CUBIC METERS PER SECOND PER IN MEIERS OF COfiSTLINE

-400 -200 200 400 600

2 JRN

9 JfiN

16 JFIN

23 JFIN

30 JRN

6 FEB

13 FEB

20 FEB

27 FEB

5 MRR

12 MRR

19 MRR

26 MRR

2 HPR

9 RPR

16 RPR

23 RPR

30 RPR

7 MRY

14 MRY

21 MRY

28 MRY

4 JUN

11 JUN

18 JUN

25 JUN

2 JUL

9 JUL

16 JUL

23 JUL

30 JUL

6 RUG

13 RUG

20 RUG

27 RUG

3 SEP

10 SEP

17 SEP

24 SEP

1 OCT

8 OCT

15 OCT

22 OCT

29 OCT

5 NOV

12 NOV

19 NOV

26 NOV

3 DEC

10 DEC

17 DEC

24 DEC

31 DEC

-8

34

4

94

-57

42

60

60

39

283

151

225

129

188

53

152

74

81

84

133

198

197

188

205

174

125

159

110

85

118

65

54

48

133

92

119

203

16

6

20

123

65

24

61

-5

58

-12

50

49

-88 -2Se

18 18

22

42

-5

6

97

76

106

88

130

78

153

94

113

309

292

95

157

146

129

108

74

127

132

137

148

154

86

122

133

122

161

78

33

45

98

52

81

57

17

9

6

51

-1

-1

21

-21

206

-12

3

-135

17

12

54

7

-6

69

103

274

59

59

95

61

53

60

268

157

97

260

178

188

88

46

142

122

142

145

113

117

130

211

179

152

129

3

57

85

79

42

21

6

10

20

7

45

20

-7

-18

37

-0

21

-73

39

-75

45

14

95

-86

-7

54

119

76

26

5

233

149

76

183

98

13

177

168

210

229

97

60

139

153

145

143

86

194

134

244

129

151

220

12

170

87

39

44

42

2

11

15

U
90

-1

-10

-105

32

47

11

12

75

-25

8

31

-4

-98

-38

6

120

120

41

25

U5

44

162

192

77

41

264

78

343

191

119

167

178

200

113

145

123

108

121

165

80

133

255

63

118

101

51

60

-14

3

66

17

26

18

-2

20

-69

51

-22

8

213

29

2

-7G

137

-6

-1

-43

3

83

179

138

129

56

43

160

45

106

139

227

52

72

lU

146

154

215

144

161

118

154

108

78

88

91

160

131

69

69

98

118

39

5

6

71

20

27

53

20

16

-21

47

-44

50

62

-7

77

-51

92

-46

48

3

38

39

48

149

IBS

223

126

221

40

133

172

202

62

18

56

187

188

219

194

243

124

188

128

72

50

82

67

88

44

109

92

131

91

16

2

15

46

96

175

17

-33

23

8

-6

25

6

12

-52

-1

44

33
-27

-6

47

86

120

68

90

130

126

131

122

160

143

159

133

148

141

115

121

174

163

161

147

142

124

117

143

110

135

138

40

68

99

80

68

47

8

30

21

49

63

10

10

-31

63
-7

17

19

30

-=|i_
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CORSTRL UPWELLING INDICES, DRILY RND NEEKLY MERNS
DURING 1973 ni 33N. 119W

WEEK DAILY VRLUES WEEKLY
BEGINNING sun mdn tue ued thu fri sat MERN -600

CUBIC METERS PER SECOND PER 180 METERS DP COBSTLINE
-400 -200 200 400 600

7 JRN



CORSTRL UPWELLING INDICES. DRILY RND NEEKLY MERNS

DURING 1967 AT 30N, 119N

WEEK OfilLY VALUES WEEKLY
BEGINNING sun mon tue heo thu fri sat MEAN -600

CUBIC METERS PER SECOND PER IBH METERS OF COfiSTCINE

-400 -200 200 400 600

1 JAN



COflSinL UPWELLING INDICES, DniLY AND WEEKLY MEANS
DURING 1968 HT 30N, 119N

WEEK
BEGINNING



CORSTRL UPWELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1969 RT 30N, 119W

WEEK DRILY VALUES WEEKLY
BEGINNING sun mon tue ueo thu fri sht NEON -600

CUBIC METERS PER SECOND PER Ida MOERS OF C0H5TLIIC
-400 -200 200 400 600

5 JRN

12 JflN

19 JflN

26 JflN

2 FEB

9 FEB

16 FEB

23 FEB

2 MflR

9 MflR

16 MflR

23 MflR

30 MflR

6 APR

13 RPR

20 RPR

27 RPR

4 MAY

11 MAY

18 MAY

25 MAY

1 JUN

8 JUN

15 JUN

22 JUN

29 JUN

6 JUL

13 JUL

20 JUL

27 JUL

3 RUG

10 RUG

17 RUG

24 RUG

31 RUG

7 SEP

14 SEP

21 SEP

28 SEP

5 OCT

12 OCT

19 OCT

26 OCT

2 NOV

9 NOV

16 NOV

23 NOV

30 NOV

7 DEC

14 DEC

21 DEC

28 DEC

23

-9

-103

3

49

13

29

-57

107

72

43

54

96

8S

301

51

32

129

194

176

114

46

96

192

134

141

140

135

99

121

124

205

99

61

156

78

26

163

85

12

22

67

53

21

-67

31

12

-3

47

17

61

189

10

-85

-53

44

1

5

6

-120

228

78

112

-8

US
60

269

2G

48

56

104

170

158

24

83

64

169

114

112

124

130

121

135

203

159

77

150

160

81

45

145

57

7

63

148

24

-165

52

14

16

44

13

88

28

35

18

-24

20

14

3

142

-24

258

48

104

2

139

57

227

56

125

20

172

150

192

80

68

43

263

92

106

126

81

178

73

125

162

130

137

248

81

73

162

87

38

43

152

21

-148

-22

12

60

60

27

87

-1

101

21

17

34

-10

133

61

18

31

86

57

22

86

72

99

27

93

21

144

84

185

100

88

59

60

68

92

93

100

58

54

63

71

128

95

53

96

80

145

142

56

36

25

43

-103

-4

36

99

30

13

73

le

27

7

-IB

65

71

170

119

6

245

144

52

39

37

140

89

238

309

36

111

139

42

88

152

75

170

208

95

34

143

77

45

115

204

98

74

47

120

65

241

156

58

39

14

-6

-27

20

59

68

15

5

81

16

-1

-50

94

37

23

37

15

166

88

18

57

15

93

191

323

171

165

97

135

35

74

154

107

232

226

73

48

161

96

37

149

366

106

64

29

226

86

195

243

172

42

14

-7

11

63

48

21

17

22

277

-27

13

-50

-49

87

22

9

69

106

66

31

140

102

39

111

67

140

214

162

120

162

28

108

192

111

208

253

93

86

141

88

31

104

207

107

71

11

246

91

27

189

165

50

21

-99

21

58

9

36

-8

38

264

-19

32

-U
-39

50

26

51

66
-8

166

76

75

38

76

88

180

123

142

84

135

145

108

72

119

96

177

160

102

92

122

105

71

140

181

101

107

90

125

86

143

127

74

49

61

-1

-68

28

27

42

29

19

133

27

I I

I I

t i



COnSTRL UPWELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1970 AT 30N, 119W

WEEK DRILY VALUES WEEKLY
BEGINNING sun mon tie ico thu fri sht MEAN -600

CUBIC METERS PER SECOND PER 1B3 METERS OF CORSTLTNE
-400 -200 200 400 600

4 JAN

11 JAN

18 JAN

25 JAN

1 FEB

8 FEB

15 FEB

22 FEB

1 MAR

8 MAR

15 MAR

22 MAR

29 MAR

5 APR

12 RPR

19 RPR

26 RPR

3 MAY

10 MAY

17 MAY

24 MAY

31 MAY

7 JUN

14 JUN

21 JUN

28 JUN

5 JUL

12 JUL

19 JUL

26 JUL

2 AUG

9 AUG

16 AUG

23 HUG

30 RUG

6 SEP

13 SEP

20 SEP

27 SEP

4 OCT

11 OCT

18 OCT

25 OCT

1 NOV

8 NOV

15 NOV

22 NOV

29 NOV

6 DEC

13 DEC

20 DEC

27 DEC

23

1

55

81

83

-7

la

-<1

51

203

6a

120

88

82

Ul

155

94

217

110

58

67

93

93

108

2*7

70

118

56

95

139

49

48

144

207

30

159

147

19

42

96

IBS

127

14

54

2

31

-22

45

60

4

34

-14

17

65

63

27

-61

38

7

33

77

44

107

104

60

188

194

110

63

178

128

59

54

39

195

60

228

47

210

44

111

129

75

63

163

189

24

125

170

32

86

107

73

98

37

60

29

58

35

29

99

29

61

-45

16

59

123

15

-20

171

-30

55

134

147

56

76

67

131

100

111

73

160

224

94

88

103

163

71

99

79

141

102

89

131

45

117

142

195

88

121

47

22

114

127

65

17

IS

8S

54

113

12

58

28

9

46

-29

39

38

60

31

-1

123

-10

76

61

33

68

43

77

120

56

100

175

294

207

133

115

153

131

105

39

61

171

84

62

196

74

104

112

243

82

69

70

59

128

96

47

6

4

112

140

109

34

75

24

3

28

-50

39

49

31

11

2

!6

1

152

51

7

169

93

136

28

49

102

221

230

225

119

118

168

150

208

41

67

180

153

104

178

98

88

120

131

61

28

80

164

39

84

47

4

19

172

50

48

75

57

59

-2

90

-73

39

26

112

19

65

16

-26

38

14

11

45

69

16n

85

128

71

292

49

97

161

97

182

131

219

90

92

111

122

168

129

108

111

162

1S6

144

68

19

73

52

25

57

4

52

11

21

2

63

39

-13

-1

179

-S

125

59

72

7

62

50

-94

33

88

18

41

38

192

124

133

86

247

39

94

74

90

91

66

232

79

144

44

83

155

60

57

171

244

189

148

91

32

23

103

87

104

33

69

-1

37

-66

41

16

15

15

287

-28

39

50

77

28

6

65

-15

50

68

66

78

78

112

108

115

105

154

167

155

100

91

119

136

143

118

80

139

92

112

137

72

100

155

187

82

94

80

56

81

89

71

41

30

71

48

42

34

46

39

8

104

r

90
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COflSTRL UPNELLING INDICES, DAILY RND NEEKLY MERNS
DURING 1972 AT 30N, 119W

WEEK DRILY VRLUES WEEKLY
BEGINNING sun mon tue med tnu FRr sat MERN -600

CUBIC METERS PER SECOND PER IBB METERS OF CORSTLINE
-400 -200 200 400 600

2 JRN



CORSrnL UPWELLING INDICES, DniLY RND NEEKLY MEANS
DURING 1973 AT 30N, 119W

WEEK DAILY VALUES UEEKLY
BEGINNING sun mqn tue ued thu fri sbt MEAN -600

CUBIC METERS PER SEOONO PER lea METERS OF COflSTLINF

-400 -200 200 400 600

7 JAN



COflSTRL UPWELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1967 AT 27N, 116W

WEEK DAILY VALUES WEEKLY
BEGINNING sun mon tue med thij fri sot MERN -600

CUBIC HErERS PER SECDHU PER IBS METERS OF COBSTLtNE
-400 -200 200 400 600

1 JRN



COflSTni UPNELLING INDICES, DRILY RND NEEKLY MERNS
DURING 1968 RT 27N, 116W

WEEK
BEGINNING SUN nan

DAILY VALUES WEEKLY
TUE HEO THU FRI SUT MEAN -600

CUBIC MErERS PER SECDND PER 18» METERS OF COBSTLINE
-400 -200 200 400 600

7 JRN

14 JRN

21 JAN

28 JAN

4 FEB

11 FEB

18 FEB

25 FEB

3 MAR

10 MAR

17 MAR

24 MAR

31 MAR

7 APR

14 RPR

21 RPR

28 RPR

5 MAY

12 MAY

19 MAY

26 MAY

2 JUN

9 JUN

16 JUN

23 JUN

30 JUN

7 JUL

14 JUL

2! JUL

28 JUL

4 RUG

11 RUG

18 RUG

25 RUG

1 SEP

8 SEP

15 SEP

22 SEP

29 SEP

B OCT

13 OCT

20 OCT

27 OCT

3 NOV

10 NOV

17 NOV

24 NOV

1 DEC

8 DEC

15 DEC

22 DEC

29 DEC

1G3

7

2

21

195

64

-6

27

158

116

B8

47

1193

18

97

12

139

6a

115

Ym

67

56

144

IBS

33

56

29

67

65

22

66

64

-2

42

32

38

46

54

lei

38

53

52

84

26

84

IBS

15

17

22

77

50

113

-28

6

-U
31

61

7

73

74

118

82

57

32

61

65

-8

90

33

91

132

114

47

178

23

100

28

110

28

214

45

238

83

37

31

88

51

80

54

78

65

57

59

62

17

9

220

79

37

114

23

2G

60

85

17

21

43

-i

72

62

139

28

93

140

187

30

64

65

42

94

75

95

60

82

52

265

75

194

16

40

12

68

52

329

36

87

36

137

19

79

128

27

146

56

113

88

71

63

131

68

94

115

10

21

45

88

128

6

40

13

195

29

65

58

40

43

87

20

125

92

85

78

47

170

30

70

48

142

122

63

51

34

63

63

53

105

28

56

100

134

22

56

84

73

109

62

97

103

79

106

42

28

110

1S5

51

38

28

14

163

58

33

-16

157

8

7

32

102

16

44

131

115

58

60

22

96

121

34

45

87

82

130

48

77

45

159

93

33

236

64

40

615

171

65

164

56

56

43

41

55

118

65

62

37

37

111

26

28

66

IS

37

3

181

8

-28

58

34

14

51

91

22

1B2

44

80

69

61

73

120

75

56

69

74

4

57

57

176

122

47

66

53

105

63

6

26

49

44

61

122

27

8

23

41

50

86

119

131

22

2

41

115

74

81

6

-1

149

66

31

11

-12

36

173

81

50

102

10

43

204

96

89

115

71

86

47

93

41

60

25

92

70

21

52

19

65

-5

26

24

13

26

58

62

6R

31

94

a

38

139

33

a

94

28

62

54

72

41

60

22

32

88

17

52

82

92

60

89

53

72

93

50

84

78

106

71

71

65

122

82

74

71

64

57

91

40

163

50

36

46

86

38

77

83

Gl

63

43

73

73

51

78

96

50

53

77

39

52

-N=
y.
^±.

95



COflSTflL UPNELLING INDICES, DniLY AND WEEKLY MEANS
DURING 1969 RT 27N, 116W

WEEK DRILY VALUES WEEKLY
BEGINNING sun wdn tue wed thu fri srt MERN -600

CUBIC METEfiS PER SECOND PER IM METERS OF COASTLINE
-400 -200 200 400 600

5 JFIN

12 JRN

19 JflN

26 JRN

2 FEB

9 FEB

16 FEB

23 FEB

2 MRR

9 MRR

16 MRR

23 MRR

30 MRR

6 RPR

13 RPR

20 RPR

27 RPR

4 MRY

11 MRY

18 MRY

25 MRY

1 JUN

8 JUN

15 JUN

22 JUN

29 JUN

6 JUL

13 JUL

20 JUL

27 JUL

3 RUG

10 RUG

17 RUG

24 RUG

31 RUG

7 SEP

14 SEP

21 SEP

28 SEP

5 OCT

12 OCT

19 OCT

26 OCT

2 NOV

9 NOV

16 NOV

23 NOV

30 NOV

7 DEC

14 DEC

21 DEC

28 DEC

10

7

10

59

83

94

26

ie9

27

IBS

74

113

95

229

30

15

77

95

171

188

32

95

136

94

92

99

121

114

45

80

153

59

-U
111

106

3

U0
57

31

14

79

77

5

50

-25

-13

23

12

39

43

7

178

56

120

66

95

91

189

46

18

39

eg

116

104

36

111

45

123

37

78

64

141

134

74

134

153

33

161

120

19

80

92

113

-19

57

78

10

-48 -166

12 114

22

21

26

16

67

104

29

33

11

38

79

86

44

2

-I

6

21

39

75

9

173

109

129

46

126

80

116

46

58

26

119

52

175

40

45

40

107

44

64

68

59

156

24

110

155

134

105

80

25

85

66

86

8

62

130

17

-132

-3

52

24

36

61

44

19

193

17

27

3

28

47

35

69

122

132

92

82

139

61

96

100

38

28

125

119

116

75

56

80

38

94

59

27

46

36

14

70

97

128

35

10

136

107

75

115

21

48

22

17

-38

41

43

66

45

27

74

37

60

20

7

54

44

226

90

29

193

96

26

125

79

84

88

350

215

61

110

97

54

137

94

71

45

169

50

11

105

42

12

50

180

98

53

2

HI

189

116

199

51

71

20

3

-14

25

70

31

65

24

80

20

2B

11

-0

73

32

62

19

30

169

125

10

43

S3

63

115

338

117

130

140

146

43

114

116

114

114

168

52

37

82

104

9

71

160

84

60

-9

116

146

151

191

93

73

36

10

37

33

44

65

31

42

116

15

36

-14

4

82

72

28

73

110

65

112

81

161

59

121

104

65

113

126

159

93

43

81

120

97

142

128

88

66

33

75

11

56

37

80

103

-15

159

92

31

132

113

98

37

-23

3

44

8

59

79

113

10

60

3

3

36

38

75

61

40

144

94

81

85

95

85

134

139

02

70

116

114

104

74

91

83

95

104

70

56

83

85

32

92

120

78

90

42

81

120

84

124

40

69

57

5

-51

38

38

43

31

41

82

42

96



COflSTRL UPWELLING INDICES, DniLY AND WEEKLY MERNS
DURING 1970 AT Z7H, 116W

WEEK DRILY VALUES WEEKLY
BEGINNING sun hdn tue heo thu fri sat MERN -600

CUBIC METERS PER SECONn PER Ida HrTDB OF COnSTLINf
-400 -200 200 400 600

4 JRN

11 JRN

18 JRN

25 JRN

1 FEB

8 FEB

15 FEB

22 FEB

1 MRR

8 MRR

15 MRR

22 MRR

29 MfiR

5 RPR

12 RPR

19 RPR

26 RPR

3 MRY

10 MRY

17 MRY

24 MRY

31 MRY

7 JUN

14 JUN

21 JUN

28 JUN

5 JUL

12 JUL

19 JUL

28 JUL

2 flUG

9 flUG

16 flUG

23 AUG

30 RUG

6 SEP

13 SEP

20 SEP

27 SEP

4 OCT

11 OCT

18 OCT

2b OCT

1 NOV

8 NOV

15 NOV

22 NOV

29 NOV

6 OEC

13 OEC

20 DEC

27 DEC

14

29

96

74

I

45

34

-14

69

148

107

&i

97

41

103

119

105

198

212

46

99

71

33

60

1S8

17

107

36

68

53

IS

34

98

128

30

102

63

26

55

79

72

118

17

126

34

115

-1

49

38

2i

65

-13

50

94

82

59

-7

86

8

29

81

40

148

44

51

104

144

111

56

139

124

41

31

48

169

28

109

19

)18

24

70

68

67

58

68

223

32

107

89

8

97

65

45

108

57

64

42

82

67

26

129

40

66

-23

42

111

95

43

-4

146

-2

40

108

110

88

71

55

93

81

85

81

151

185

71

76

79

136

62

58

53

98

61

69

90

48

66

5b

153

79

101

51

12

74

78

34

64

30

105

63

70

55

43

89

36

73

3

82

76

68

26

17

123

-2

76

72

28

87

46

45

119

98

108

110

277

178

93

77

147

137

72

36

25

99

44

48

158

62

69

64

85

69

37

53

62

86

76

47

110

11

136

109

61

59

76

45

31

78

2

49

54

61

4

34

18

12

86

59

3

152

98

100

31

111

98

200

207

152

88

72

121

149

135

25

66

80

131

104

176

72

54

94

60

59

24

62

108

62

52

55

37

42

154

28

28

156

78

53

42

73

69

42

75

52

76

-8

-5

58

41

5

48

53

108

51

122

91

139

77

94

84

42

IBS

98

139

62

96

50

67

133

43

62

60

141

19

71

26

74

29

35

22

43

10

89

37

21

6

100

75

19

34

60

14

1S9

78

78

42

62

29

-Z5

53

66

40

55

77

94

88

153

138

202

78

65

72

43

46

57

159

69

91

25

42

55

21

24

133

193

52

124

73

90

15

47

88

153

28

126

43

50

3

54

26

10

48

127

-0

69

79

80

43

26

63

3

47

74

53

98

67

78

75

116

107

128

161

144

71

63

88

120

94

74

52

82

58

78

07

50

88

102

103

66

68

69

37

68

66

64

71

53

98

50

52

70

53

55

36

80

97



COflSTflL UPNELLING INDICES, DRILY RND WEEKLY MEANS
DURING 1971 RT 27N, 116W

WEEK DRILY VRLUES WEEKLY
BEGINNING sun mon tue wed tiiii fri sut MERN

CUBIC METERS PER 5ECDND PER 180 METERS OF COflSTLrNE
-600 -400 -200 200 400

3 JRN

10 JHN

17 JRN

24 JRN

31 JRN

7 FEB

14 FEB

21 FEB

28 FEB

7 MRR

14 MRR

21 MRR

28 MRR

4 RPR

11 RPR

18 RPR

25 RPR

2 MRY

9 MRY

16 MRY

23 MRY

30 MRY

6 JUN

13 JUN

20 JUN

27 JUN

4 JUL

11 JUL

18 JUL

25 JUL

1 RUG

8 RUG

15 RUG

22 RUG

29 RUG

5 SEP

12 SEP

19 SEP

26 SEP

3 OCT

10 OCT

17 OCT

24 OCT

31 OCT

7 NOV

14 NOV

21 NOV

28 NOV

5 DEC

12 DEC

19 DEC

26 DEC

49

29

49

70

64

45

61

47

183

92

150

102

121

44

144

111

98

69

106

100

115

82

99

173

83

98

59

79

132

103

30

169

115

79

138

103

57

70

91

52

34

84

79

45

94

201

76

225

97

127

19

136

64

61

48

60

53

77

97

96

175

91

124

83

110

20

104

67

84

100

129

111

88

116

155

54

75

122

37

90

83

87

20

25

82

51

139

38

99

69

116

82

30

59

23

92

81

103

103

128

109

101

19

82

74

45

35

81

70

95

80

83

84

115

48

122

113

44

151

137

61

147

106

60

88

113

134

84

60

103

33

15

75

92

41

-6

30

62

196

84

15

52

150

74

159

138

48

112

114

79

143

73

235

59

6

74

65

58

52

83

83

32

95

46

98

155

79

117

151

136

184

160

83

160

159

109

74

105

136

90

74

118

65

70

20

16

7

9

27

153

97

63

38

130

173

53

61

92

71

142

94

83

126

103

95

88

18

191

47

94

40

51

79

43

69

94

130

136

9

92

86

105

142

108

77

42

212

112

83

104

109

118

70

105

80

34

38

14

-3

-7

48

94

78

71

66

201

105

23

84

107

94

181

187

31

69

121

110

26

72

108

64

114

68

34

82

20

141

77

100

80

34

103

128

81

79

147

103

-1

142

137

S4

HI

49

83

59

58

70

16

37

35

14

11

50

70

56

77

3B

194

122

28

56

121

58

40

177

1

103

192

66

20

53

57

33

92

60

20

89

69

109

151

59

116

76

100

161

120

94

170

98

17

78

118

126

78

89

109

103

72

121

23

47

104

33

19

38

96

46

89

66

189

106

74

46

159

66

65

208

17

122

204

82

9

102

23

56

70

50

57

74

54

93

85

119

112

74

103

127

79

128

129

83

76

133

108

95

101

110

102

75

96

66

47

62

64

20

31

55

86

107

75

54

129

123

55

67

109

63

97

136

74

106

149

113

62

41

96

98



CORSTRL UPNELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1972 ni 27N, 116N

WEEK DAILY VALUES WEEKLY
BEGINNING sun mdn tue med thu fri sat MEAN -600

CUBIC METERS PER SECDNO PER- iM METERS OF COBSTLrNE
-400 -200 200 400 600

2 JRN

9 JRN

16 JRN

23 JRN

30 JRN

6 FEB

13 FEB

20 FEB

27 FEB

5 MRR

12 MRR

19 MRR

26 MRR

2 RPR

9 APR

16 RPR

23 RPR

30 RPR

7 MAY

14 MAY

21 MAY

28 MAY

4 JUN

11 JUN

18 JUN

25 JUN

2 JUL

9 JUL

16 JUL

23 JUL

30 JUL

6 RUG

13 RUG

20 RUG

27 RUG

3 SEP

10 SEP

17 SEP

24 SEP

1 OCT

8 OCT

15 OCT

22 OCT

29 OCT

5 NOV

12 NOV

19 NOV

28 NOV

3 DEC

10 DEC

17 DEC

24 DEC

31 DEC

95

83

87

126

88

109

59

96

106

39

128

106

83

89

208

121

120

96

120

62

172

68

79

226

123

103

92

158

-2

105

20

18

63

54

14

12

92

75

30

76

43

40

33

166

67

29

68

54

28

63

49

98

174

55

85

47

58

28

115

46

117

IBB

172

115

56

119

51

82

147

216

91

171

52

185

53

43

101

91

125

121

134

22

62

58

11

91

49

-16

15

84

43

37

76

33

15

34

123

26

20

68

22

95

54

35

18

205

33

100

101

24

45

98

133

188

218

58

76

61

108

51

67

165

224

106

198

62

157

12

44

38

64

147

150

100

31

80

68

47

111

43

-102

93

152

107

24

5

55

13

35

37

44

34

56

8

48

32

83

-10

114

82

72

54

76

45

17

81

152

165

85

58

84

207

58

182

249

59

94

165

81

150

19

68

40

52

96

71

49

78

64

60

37

113

64

-4

111

77

75

35

-40

51

9

53

39

82

11

60

23

22

75

109

-3

41

66

7

121

99

171

10

58

135

117

206

108

124

81

161

172

177

43

134

105

111

158

32

75

83

74

53

97

89

91

41

47

28

103

49

26

50

65

85

65

5

36

59

13

63

65

17

81

53

24

46

40

119

77

95

35

151

117

171

15

50

50

167

205

113

92

103

250

76

171

106

136

91

93

111

45

91

161

148

77

47

38

74

8

33

17

76

34

7

33

41

45

92

25

41

77

27

35

65

54

77

33

13

57

59

142

55

79

110

91

104

22

107

40

147

147

168

48

107

224

55

108

142

152

112

64

72

89

178

101

114

80

75

-1

77

-8

17

41

37

36

2

65

92

20

68

26

42

38

66

61

87

53

68

10

39

71

67

57

35

74

66

96

85

91

55

77

111

155

130

109

82

115

126

120

162

130

116

138

75

141

45

83

107

95

97

93

81

53

50

43

28

86

47

-10

54

86

64

50

25

43

36

37

75

62

31

68

29

38

57

63
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100

99
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COnSTRL UPNELLING INDICES, DniLY RND WEEKLY MERNS
DURING 1967 AT 24N, 113N
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DURING 1969 RT 24N. 113W
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CORSTRL UPNELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1971 AT 24N, 113W

WEEK
BEGINNING
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SUN HON TUE MEO THU FRI SIIT MERN -600

CUBIC METERS PER SECOND PER IBB METERS OF COnSTLINE
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3 JHN

10 JflN

17 JRN

24 JRN
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7 FEB

14 FEB

21 FEB

28 FEB

7 MRR

14 MRR

21 MRR

28 MRR

4 PPR

11 APR

18 APR

25 APR

2 MAY

9 MRY

16 MRY

23 MRY

30 MAY

6 JUN

13 JUN

20 JUN

27 JUN

4 JUL

11 JUL

18 JUL

25 JUL

1 AUG

8 RUG

15 RUG

22 AUG

29 AUG

5 SEP

12 SEP

19 SEP

26 SEP

3 OCT

10 OCT

17 OCT

24 OCT

31 OCT

7 NOV

14 NOV

21 NOV

28 NOV

5 DEC

12 DEC

19 DEC

25 DEC

75

17

32

82

68

48

2S

49

131

61

135

64

121

3

60

67

89

52

101

67

113

47

12a

IHG

19

42

29

23

49

64

10

59

74

58

44

114

42

61

95

57

48

21

26

121

71

9U

71

116

78

92

7

44

55

56

50

47

44

85

35

48

180

36

67

46

111

16

63

81

72

110

99

63

87

75

123

87

24

68

16

39

43

84

e

-34

35

55

16

28

57

34

-7

65

IS

111

52

102

43

71

126

49

46

144

17

43

54

73

27

110

38

57

50

29

83

72

47

156

83

21

94

139

66

103

90

43

66

122

120

93

10

53

47

12

20

60

-3

-21

19

61

Bl

37

27

54

-14

25

105

86

101

206

64

41

67

76

60

91

51

98

11

87

69

27

39

29

129

123

25

74

77

79

126

143

92

135

170

61

41

93

102

134

21

72

98

19

-8

2

-153

67

21

72

69

-55

50

129

21

57

20

61

45

93

55

126

42

135

79

67

33

137

12

137
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48

63

25

51

61

53

146

8

86

109

78

110

149

87

48
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58
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148
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21

86

22
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59

7

-119

-17

50

64
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26

55

148

54

18

42

61

19

75
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55

46

77
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1

54

46

137

53

21

56
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68

46

90

35
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68

55
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67

49
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-36
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114
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12
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27

1

27

41
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50

47
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11

109
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82

8

65
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12
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CORSTRL UPNELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1973 AT 24N. 113W

WEEK
BEGINNING

DRILY VALUES WEEKLY
SUN HON TUE MED THU FRI SnT MEAN -600

CUBIC METERS PER 3ECON0 PER IBB METERS OF CDRSTLINE
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4 FEB
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22 RPR

29 RPR

6 MRY

13 MRY
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27 MRY

3 JUN

10 JUN

17 JUN

24 JUN

1 JUL

8 JUL

15 JUL

22 JUL

29 JUL

5 RUG

12 RUG

19 RUG
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2 SEP

9 SEP

16 SEP

23 SEP

30 SEP

7 OCT

14 OCT

21 OCT

28 OCT

4 NOV

11 NOV

18 NOV

25 NOV

2 DEC

9 DEC

16 DEC

23 DEC

3
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31
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190
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26
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55

81
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6

115
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17

38

81
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46
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7

17
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14

41
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22
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62

46

93

148

49

60

91

83

79

28

147
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80

106

117

18

19

72

69

30

-21

54

6

12

116
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86

42

122

29

64

56

47

19

86

48
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56

83

5

25

97

13

38

49

57

3d
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-115

52

76

64

68
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37
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119

114

57

33

94

66

37

90

54

39

2

67

70

3

9

53

18

64

106

229

110

36

292

77

115

18

150

25

74

52

73

116

77

28

42

72

58

58

40

98

14

73

-28

56

64

115

72

114

80

35

134

49

100

53

70

00

57

58

6S

63

72

21

38

50

-0

6

42

38

105

103

163

92

32

124

58

81

25

112

3

35

75

70

8

58

78

21

29

Z9

35

51

8

54

85

45

55

97

100

151

165

159

61
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36

49

44

119

113

42

40

46

62

39

19

50

43

-5

22

38

59

89

102

157

47

40

-0

46

56

81

34

18

56

55

55

2

2

127

29

45

12

124

96
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27

44

48

74

205

72

114

175

90

89

59

62

45

57

164

102

65

112

36

44

32

28

35

127

45

21

57

30

51

110

21

42

71

20

25

88

75

41

35

25

93

103

6

6

81

3

47

1

131

83

-8

18

39

33

57

90

29

93

136

121
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23

29

101

54

100

97

81

131
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34

48

33

36

116

27

29

52

18
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55

77
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36

36

43

35
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46
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48
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1
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CORSTRL UPWELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1968 RT 21N, 107W

WEEK
BEGINNING



COflSTRL UPNELLING INDICES, DRILY RND NEEKLY MERNS

DURING 1969 ni 21N, 107W

WEEK



COflSTnL UPNELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1970 ni 21N, 107W
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CORSTRL UPNELLING INDICES, DRILY RND WEEKLY MERN5

DURING 1971 AT 21N. 107W

WEEK
BEGINNING

DAILY VRLUES WEEKLY
SUN MDN TUE WED THU FRF 5flT HERN

CUBIC METERS PER 5ECDND PER IBZ METERS DF COHSTLINE
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3 JflN

10 JRN

17 jm
24 JHN

31 JRN

7 FEB

14 FEB

21 FEB

28 FEB

7 MRR

14 MRR

21 MRR

28 MRR

4 RPR

11 RPR

18 RPR

25 RPR

2 MRY

9 MRY

16 MRY

23 MRY

30 liflY

6 JUN

13 JUN

20 JUN

27 JUN

4 JUL

11 JUL

18 JUL

25 JUL

1 RUG

8 RUG

15 RUG

22 RUG

29 RUG

5 SEP

12 SEP

19 SEP

26 SEP

3 OCT

10 OCT

17 OCT

24 OCT

31 OCT

7 NOV

14 NOV

21 NOV

26 NOV

5 DEC

12 DEC

19 DEC

26 DEC

119

33

12

59

B9

65

5

109

173

-la

170

36

79

a

-30

1?2

164

30

61

68

97

122

31

4S

26

82

21

-S

12

34

1

-202

26

24

-32

33

23

4

-539

119

-29

40

-28

-23

-0

48

16

28

103

58

60

8

91

2

45

52

3

-6

17

49

203

-16

53

58

46

-6

3

185

272

27

28

68

99

128

58

47

3

78

33

-2

14

108

-61

-61

12

10

18

23

9

19

-162

76

-102

65

2

43

-98

90

162

46

143

58

40

14

66

32

-15

-2

-13

-3

8

26

264

9

15

32

5

-54

43

223

230

76

26

142

72

153

42

62

9

'

48

40

3

5

-58

-89

12

7

78

-190

16

11

-6

23

-1

109

32

40

-41

59

113

175

33

101

-22

51

49

61

-56

-5

26

-30

32

83

-6

59

17

24

34

-112

20

223

241

G0

92

71

47

149

104

84

7

22

-2

2

11

-11

-24

-38

41

9

-56

-8

-2

28

6

-9

-10

29

19

58

-66

73

44

72

84

48

-60

67

10

59

20

2

69

14

115

81

-33

100

74

33

69

-25

81

266

215

96

41

149

78

60

80

13

2

-4

15

30

-14

2

6

3

6

-4

-45

-14

3

-2

32

-35

4

19

IS

-48

-49

58

48

62

141

22

-29

69

49

12

45

39

24

It

68

142

25

122

U
45

22

18

60

156

86

74

16

109

66

28

117

3

16

34

10

9

62

16

-9

7

20

-22

-11

5

12

10

82

-5

40

32

77

3

20

45

65

33

113

6

-15

51

65

-14

81

31

40

-55

92

79

89

193

-27

51

9

-14

61

157

36

61

32

97

156

34

70

21

30

22

-13

29

53

9

19

-5

54

16

20

-13

40

-U
-7

-13

106

20

25

16

48

72

141

-10

-35

64

26

19

25

34
-0

48

81

102

65

45

40

38

-26

34

190

177

61

46

100

88

98

72

39

13

40

15

10

20

22
-24-

-53

19

3

1

-19

11

8

-81

23

-15

40

32

13
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CORSTflL UPWELLING INDICES, DRILY RND WEEKLY MERNS
DURING 1972 AT 21N. 107W
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BEGINNING



CORSTRL UPNELLING INDICES, DRILY RND WEEKLY MERNS

DURING 1973 AT 21N, 107W

WEEK
BEGINNING

DAILY VALUES
SUN NON TUE WED THU FRI

WEEKLY
sni MEAN -600

CUBIC METERS PER SECOND PER IBB METERS OF COfiSTLINE
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11 FEB
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15 RPR
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6 MRY

13 MRY
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27 MRY

3 JUN

10 JUN
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24 JUN

1 JUL

8 JUL

15 JUL

22 JUL
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5 RUG
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2 SEP

9 SEP

16 SEP
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7 OCT
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21 OCT
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4 NOV
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-17
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2
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134
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118

a
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75

25

2

-166
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-10

-14

8

76

57

17

-18
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4

5

1

4
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-11

43

65

37

-6

-8

134

22

6

73

-79

31

78

-4

40

115

M
58

52

67

21

104

82

167

129

9

145

45

92

113

132

18

11

12

36

-128

-3

44

3

108

51

26

-395

10

41

S

-7
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8

5

114

67
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-10

13
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14

108

-19
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-13
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112
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6
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38
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,
<7

*5,

16
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-54
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14

10
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3
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7

5

-122

28
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-1

-2

7

1

-1

68

52

31

18

55
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33

29

9
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19

73

-21

16

133

187

76
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55

16

137

85

42

59

57

98

21

2
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21

31

17

42

34

3

4

12

36

-4

47
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26

12

37
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-3
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14
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12
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8
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7

59
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35
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16

16

13

36

27
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17

24

17

-11

36

70

49

39

15

6
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3

5

-38

25

15

38

-28

6
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-4

38

139

6
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2
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-3
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56
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67
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e
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25
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6
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-1

-42
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52
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210
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1
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8
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71
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648. Weight loss of pond raised channel catfish \Ictalurus fnmctatus) during

holding in processing plant vats. By Donald C, Greenland and Roherl I- Gill,

December 1971, in + 7 p.. 3 fig^., 2 tables. For sale by the Superintendent of

Documents. I'.S. Government Printing Office. Washinglon. D.C, 20402,

666. Distribution and relative abundance of fishes in Newport River, North
Carolina, By William R. Turner and George N. Johnson. September 1973, Iv +
23 p.. 1 fig.. l.'J tables. For sale by the Superintendent of Documents. U.S.
Government Printing Office, Washington, D.C 20402,

649. Distribution of forage of skipjack tuna iEuthynnus ptlamis) in the

eastern tropical Pacific. By Maurice Blackburn and Michael Laurs, January

1972. iii + 16 p,, 7 figs,, 3 tables. For sale by the Superintendent of

Documents. U.S. Government Printing Office, Washington, D.C. 20402,

B50. Effects of some antioxidants and KDTA on the development of rancidity

in Spanish mackerel [Scomberomorus maculatus) during frozen storage. By

Robert N, Farragut, February 1972. iv + 12 p.. 6 figs.. 12 tables. For sale by

the Superintendent of Documents, U.S. Government Printing Office, Washing

ton. DC. 20402,

651. The effect of premortem stress, holding temperatures, and freezing on

the biochemistry and quality of skipjack tuna. By Ladell Crawford. April 1972,

iii + 23 p., 3 figs,. 4 tables. For sale by the Superintendent of Documents.

U,S, Government Printing Office. Washinglon. D.C, 20402.

653. The use of electricity in conjunction with a 12.5 meter iHeadropel Gulf

of Mexico shrimp trawl in Lake Michigan. By James E. Ellis. March 1972. iv +
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