-A189 868 HYDROGRAPHIC DATA FRON THE OPTOMA (OCEAN PREDICTION i1
THROUGH OBSERVATION M (U) NAVAL POSTGRADUATE SCHOOL
MONTEREY CA J E JOHNSON ET AL @8 JAN 88 HP§;68§58-

8
e

UNCLASSIFLED

HENEEN
NN
BN
HENENNN
LT T T E
HERRNNN
:
I O O I -




)

4

PR RN
LN l A g
l

L]
B
:“:l“‘

ety
‘?i:‘?lg.
1,1

)
¥
0
"

(
.‘.".Q.

Q
‘l

\2

L2 ;:m? i
LEE e
et = o

22 s poe

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS 1964 4

L @ o .
'--‘.;.' .w .-. 0

u‘ o‘
"u'

|"'
o"

't

Q

Ql'!

l.:.'.‘l .'D, .‘ .".'

-.‘:'

1' a'

l“!‘.‘l

Ry




0TE FiLe copy

NPS 68-88-001

NAVAL POSTGRADUATE SGHOOL

Monterey, Galifornia

AD-A189 868

HYDROGRAPHIC DATA FROM THE OPTOMA PROGRAM
OPTOMA23
9-19 November 1986

by

J. Edward Johnson
Paul A, Wittmann
Christopher N,K. Mooers

January 1988

b Approved for public release; distribution is unlimited

Preparad for:

Chief of Naval Research
800 N. Quincy St. ]
Arlington, VA 22217-5000 )

O LS LA




S ITTRS LT LN LT WS e R -

ih NAVAL PNSTGRADUATE SCHOOL

Monterey, California 93943

>, Rear Admiral R.C. Austin K.T. Marshall
1& Superintendent Acting Provost

At This report is for the research project "Ocean Prediction Through

o Observations, Modeling and Analysis" sponsored by the Physical Oceanography
Program of the NOffice of Naval Research under Program Element 61153N.
Reproduction of all or part of this report is authorized.

‘$§ This report was prepared by:
()

Nirector
& Institute for Naval Oceanography

\l" .' 8 N
e /2 72
o UL A, WI NN
Oceanographer

¢$ Reviewed by: Released by:

W TURTTS K. COLLTNS G.F. SCHACHER
'S Professor and Chairman Dean of Science and Engineering
e Department of Oceanography

0 o 15 0
a0

Y DOOOO000 QOO OA0M § ACOLON0 OLA T 00000 RO
4 .;". A‘0‘..'!..!..‘J"‘.;“‘-“?Q.‘.l".ﬂ. NN ...ﬂ.'e'.':...t"‘A"“‘“n.‘.l...tt.‘0'."'.'l‘.‘ l‘ 9“'!"’!“.:"'0’.. " “.Q."O"' ":"‘t."l‘ ! .‘.‘-‘ “"‘.‘:"':.l.":'!"

LK) )



STV CLAdY s LATVON OF T § JAGE

REPORT DOCUMENTATION PAGE

Je REPORT SECURITY CLASSFICATION 1b RESTRICTIVE MARKINGS
Unclassified
T2, SECURITY CLASSIFICATION AUTHORITY 3 DISTRIBUTION / AVAILABILITY OF REPORT
Approved for pubic release
2b. DECLASSIFICATION / DOWNGRADING SCHEDULE distribution unlimited
4 PERFORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S)

NPS 68-88-001

9a. NAME OF PERFORMING ORGANIZATION 6b OFFICE SYMBOL | 7a. NAME OF MONITORING ORGANIZATION
NAVPGSCOL (If applicable)
Dept. of Oceanography 68

6¢. ADDORESS (City, State, and ZiP Code) i 7b. ADORESS (City, State, and ZIP Code)

Monterey, California 93943-5008

8a. NAME OF FUNDING / SPONSORING 8b. OFFICE SYMBOL | 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGANIZATION (if applicable)
Office of Naval Research (1120 prQ) NOQO146WR24027
8¢. ADORESS (City, State, and ZIP Code) 10 SOURCE OF FUNDING NUMBERS
PROGRAM PROJECT TASK WORK UNIT
Arlington, VA 22217 ELEMENT NO. |NO. | NO. ACCESSION NO
61153N RR0310306

11 TiTLE (Include Security Classification)
Hydrographic Data from the OPTOMA Program, OPTOMA23, 9-19 November 1986;
Approved for public release; distribution unlimited.

12 PERSONAL AUTHOR(S)
J. Edward Johnson, Paul A, Wittmann, Christcopher N.K. Mooers

'3a. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (Year, Month, Day) [15 PAGE COUNT
Progress fFRoM _Nov 86 to _Sep 87] 88 January 08 88

'6 SUPPLEMENTARY NOTATION

17 COSATI CODES 18 SUBJECT TERMS (Continue on reverse if necessary and dentify by block number)

FELD GROUP SUB-GROUP California Current System

Physical Oceanography

Dynamic Oceanography

'3 AISTRACT (Continue on reverse if necessary and identify by block number)

Five P3 flights comprising OPTOMA23 were undertaken from 9 November 1986
through 19 November 1986 to sample a subdomain of the California Current System.

This report presents the hydrographic data, acquired by AXBT deployments, from
the flights,

v s L Y A
A ) (y LAY (¢ Wt
v 0N “’; ““ A3 A i) 'a'.‘-‘ 0-‘ h"’ 'u A .'; AN x“' “‘u'-‘-‘! 0" oy, !",O D00 ‘o’.‘\‘ A N R 'l' i,

»]

20 D'STRIBLT.ON/AVAILABILITY OF ABSTRACT 21 ABSTRACT SECURITY CLASSIFICATION
Busclassiesounumited [ SAME as ReT ) DTIC USERS Unclassified
J2a NAME OF RESPONSIBLE INDIVIDUAL 220 TELEPHONE (Include Ares Coge) | 22c OFFICE SYMBOL
J. Edward Jchnson (602) 688-5737 68
DD FORM 1473, 84 AR 83 APR edition may pe used until exnausted SECURITY CLASSIFICATION OF THIS PAGE
All other edit:Ons are oDsOletE UNCLASSIFIED

\"-‘u‘\ » * ..'

. ..

(]
«_.n‘,u'l‘



g Hydrographic Data from the OPTOMA Program:

OPTOMA23
! 9 - 19 November, 1986

D‘[\G
by oo

o J. Edward Johnson
Paul A. Wittmann
o Christopher N. K. Mooers Accesion ror

Pr——— e~ o

]
NTIS  CRAS X
s

3 foms rape

‘ Urarenased
Dl ‘. ‘ »
: Juntf s ation

) Chief Scientist: e e T LTI

|
J. Edward Johnson By e
¥ o ]
".0' I LHIM VL R 1

Dist

|
& | AN

ettt e v o a e o ————

The OPTOMA Program is a joint program of

o Department of Oceanography Center for Earth and Planetary Physics
~;.:: Naval Postgraduate School Harvard University
L

Monterey, CA 93943. Cambridge, MA 02138.

: . : - o T T POTR SR AU N . EOASE I OO 0C0SOH0SIAAGIROA0NLM
'tf".‘."" oM "'x'.“""a"'n A1 s t-,"i'r'hl's! R ‘.0"I"e."“!“’.‘!h‘?‘:‘.‘.’«"t"'. A ICNC0 DGO AGCRICOU R

5 AN




TNHEFRKPFSEREEARMENEITT AN LA NARA AL REANTIA RS b ATl N Talla ™" J T . ‘\1’

o TABLE OF CONTENTS

g PAGE

: LIST OF TABLES 111
Es LIST OF FIGURES iv
2% INTRODUCTION 2
; DATA ACQUISITION ' 2
EE : DATA PROCESSING 3
E: DATA PRESENTATION 3
; SECTION 1: Flight P1 5
g SECTION 2: Flight P2 21
:§ SECTION 3: Flight P3 ( 32
. SECTION 4: Flight P4 51
; SECTION 4: Flight PS 67
i“ ACKNOWLEDGEMENTS 83
'“ INITIAL DISTRIBUTION LIST 84

BDIYOGOTN:

AND




- — WYY WENCWETY W VU Y BV AR W W W W T WA R WA W T W W up T W W W WO W W ow e W w -

ol LIST OF TABLES

o

:‘a Table No. Caption Page
) Scientific Instruments on RP-3D A/C 4
2. Flight Pl Station Listing 8

2’,“ . 3. Flight P2 Station Listing 24

\ 4. Flight P3 Station Listing 35 {

"\i 5. Flight P4 Station Listing 54
()

Flight P5 Station Listing 70

T e e
i g
..

[e )]

L
=

PrrE
St A

P :.‘_:.
p"‘ - s.F

“~

L d
]
3

L)
a."

s {ii

o A A A A A R Tt ] ’ Wit ot NN TN Ny oA AN
R0t -‘!'-'f'.'f'-'f%!f‘d, 0""5':‘,(’/"'. l':"'o't’:.l‘c-’!’:‘."; ittt e, ":"'t"‘.,‘.u"»"“..."ol*‘»“""’!" ,*'h','it"h"":‘!h‘!ﬂc RIS

¥
[




[ — T AWM AT W VAN AL "% 1AL W 1 LARBEEER LA AU M VD T AV AL l,lu\“‘\-‘"

LIST OF FIGURES

Figure No. Caption Page
1. The NOCAL and CENCAL subdomains of the OPTOMA 1
Program. Isobaths are shown in meters.
2. The flight track for OPTOMA23, flight Pl. 6
3 AXBT locations for OPTOMA23, flight P1. 7 )
4.(a)-(e) AXBT temperature profiles, staggered by multiples 10

of 5C (OPTOMA23, Flight Pl).

5.(a)-(j) Along-track isotherms. Tick marks along the upper 15
horizontal axis show station positions. Some
station numbers are given. Dashed lines are used
if the cast was too shallow (OPTOMA23, Flight Pl).

6. Mean temperature profile, with + and - the standard 20
deviation. (OPTOMA23, Flight P1).

7. The flight track for OPTOMA23, flight P2. 22

8. AXBT locations for OPTOMA23, flight P2. 23

9.(a)-(c) AXBT temperature profiles, staggered by multiples 25

of 5C (OPTOMA23, Flight P2).

10.(a)-(f) Along-track isotherms. Tick marks along the upper 28
horizontal axis show station positions. Some
station numbers are given. Dashed lines are used
if the cast was too shallow (OPTOMA23, Flight P2).

11. Mean temperature profile, with + and - the standard 31
deviation.
12. The flight track for OPTOMA23, flight P3. 33

13. AXBT locations for OPTOMA23, flight P3. 34




L e -

Figure No.
14.(a)-(e)
15.(a)-(k)
l6.

17.
18.
19.(a)-(e)
20.(a)- (k)
21.
22.
23.
24.(a)-(d)
25.(a)-(m)
26.

Caption

AXBT temperature profiles, staggered by multiples
of 5C (OPTOMA23, Flight P3).

Along-track isotherms. Tick marks along the upper
horizontal axis show station positions. Some

station numbers are given. Dashed lines are used
if the cast was too shallow (OPTOMA23, Flight P3).

Mean temperature profile, with + and - the standard
deviation. (OPTOMA23, Flight P3).

NM
The flight track for OPTOMA23, flight P4.
AXBT locations for OPTOMA23, flight P4.

AXBT temperature profiles, staggered by multiples
of 5C (OPTOMA23, Flight P4).

Along-track isotherms. Tick marks along the upper
horizontal axis show station positions. Some

station numbers are given. Dashed lines are used
if the cast was too shallow (OPTOMA23, Flight P4).

Mean temperature profile, with + and - the standard
deviation. (OPTOMA23, Flight P4).

The flight track for OPTOMA23, Flight P5.
AXBT locations for OPTOMA23, Flight PS.

AXBT temperature profiles, staggered by multiples
of 5C (OPTOMA23, Flight P5)

Along-track isotherms. Tick marks along the upper
horizontal axis show station positions. Some

station numbers are given. Dashed lines are used
if the cast was too shallow (OPTOMA23, Flight PS).

Mean temperature profile, with + and - the standard
deviation. (OPTOMA23, Flight PS).

Page

37

42

50

52
53

56

61

66

68
69

72

76

82

b |

e \'\"\' ‘l‘. l' :‘ '




by »
VI

R

tureka

Cape Mendocino

39N Pt. Arena

37N

Monteray

........................

Morro
B8ay

35N
128w

124w 122W 120w

Figure l: The NOCAL and CENCAL subdomains of the OPTOMA Program.
Isobaths are shown in meters,

:"l! ‘v




INTRODUCTION

~a -
1 g

i 7 The OPTOMA (Ocean Prediction Through Observation, Modeling and AnalySIs)

:' Program, a joint NPS/Harvard program sponsored by ONR)«seeks to understand the
:;: mesoscale (fronts, eddies, and jets) variability and dynamics of the California

Current System (CCS) and to determine the scientific limits to practical mesoscale
;' ocean forecasting. To help carry out the aims of this project, a series of cruises and
:',: flights were planned in two subdomains, NOCAL and CENCAL, shown in Figure 1.

Naval Oceanographic Office (NAVOCEANC) Project 0OS-06-87 was a two week
deployment of the BIRDSEYE RP-3D aircraft in support of the OPTOMA program. A
18 total of six flights were flown between 9 and 19 November; five of these were
surveys of the OPTOMA domain and one was an acoustical survey of Monterey Bay.
During the last two flights, the R/V POINT SUR acquired data in the CENCAL domain.

o OPTOMA 23 is the last of the OPTOMA surveys and it is unique in that this was
Wy the first effort to integrate concurrent satellite, drifting buoy, ship, and aircraft data
in @ comprehensive oceanographic, meteorological and acoustical study of the CCS.
Specific goals of the airborne surveys were to:

P

o~

D e e

- provide synoptic data for objective analysis of various parameters (e.g.,
SST from AXBT and PRT-5, mixed layer depth, thermal structure) -

- provide initialization, boundary condition updating, and verification fields
for dynamical model forecasts ) ’

. - coordinate the observational strategy of the R/V POINT SUR by using
near-real-time analyses to vector the ship into areas of interesting mesoscale
activity —

- -
A

The aircraft flew at an altitude of 800 to 1000 feet at a speed of 240 knots. Each
survey took about 9 hours to accomplish including 2 hours transit time to and from
Monterey airport. Approximately 100 airborne expendable bathythermographs
(AXBT) were deployed on each flight over the tracks shown in figures 2,7 12,17 and
22. Station positions were determined by two Litton 72 inertial navigation systems

ol = P

W

supplemented by LORAN C fixes and are estimated to be accurate to within about
! 0.1 km. Nominal station spacing was about 40 km along-track.

! DATA ACQUISITION

Data acquired during OPTOMAZ23 include temperature-depth profiles from
. Sippican, Hermes, and Magnavox AXBT’'s, and PRT-5 surface temperatures, with
accuracies as given in Table 1. The AXBT data were digitized at 0.1 second intervals

2
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using the NPS Airborne Digital Data Acquisition System with a Sippican MKS unit
and the NAVOCEANO airborne acquisition system. Continuous flight level dewpoint,
flight leve! temperature, PRT-5 sea surface temperature, and PRT-5 upward looking
measurements (to detect overcast conditions) were also recorded on strip chart and
digitized on 9-track tape. All data were recorded on strip charts, cassette tapes or
on 9-track tapes. In this report, the AXBT data are presented.

DATA PROCESSING

All data were transferred to the {BM 3033 mainframe computer for editing and
processing. The digitized AXBT data were edited with a spike removal routine and
smoothed. Since the AXBT’s used were from three different manufacturers, the
standard Navy equation was used to convert AXBT time of fall to depth.

AXBT failure rate for various reasons was high, about 20%. Of the remaining
records, approxim.ately 96% were retained in the data set. The data have been
transferred on digital tape to the National Oceanographic Data Center in
Washington, DC.

JATA PRESENTATION

The flight tracks, station locations, and station numbers are shown for each of
the five OPTOMA legs in figures 3,8,13,18, and 23. On the flight track figures,
transect extremes are identified by letter to aid in cross-referencing the data
presented in subseguent figures. These figures are followed by a listing of the -
stations with their coordinates, the date and time when each station was occupied,
and the surface information obtained at the station.

Vertical profiles of temperature from the AXBT casts are shown in staggered
fashion. The first profile on each plot is shown with its temperature unchanged; to
each subsequent profile, an appropriate multiple of 5§ C has beer added. The
location of these profiles may be found by reference to the various maps of the
cruise tracks. Transect extremes are identified as nearly as possible.

Vertical transects of the temperature field are shown on the next pages. The
tick marks identify station positions and, again, the transect extremes are shown on
these plots.

Mean profiles of temperature and the standard deviation envelope from the
AXBT's for each flight are given in figures 6,11,16,21, and 26.
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@ Table 1: Scientific instruments aboard the RP-3D BIRDSEYE aircraft
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Section 1

OPTQOMA 23 Flight P1

9 November 1986
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Figure 2. The flight track for OPTOMA 23, leg Pl.
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Table 1: Flight 1 Station Listing

Stn Type Yr/Day GMT Lat Long Surface
(North) (West) Temp
(dd. mm)(ddd. mm)(deg C)

e SO, |

e s

AXBT 86313 1818 37.27 125.35 13.
AXBT 86313 1823 37.22 125.53 14.
AXBT 86313 1829 37.26 126.16 14.
AXBT 86313 1838 37.55 126.28 14.
AXBT 86313 1846 38.23 126.40 16.
AXBT 86313 1850 38.38 126.46 15.
AXBT 86313 1854 38.52 126.52 15.
AXBT 86313 1858 38.58 126.52 14.
AXBT 86313 1502 39.20 127.05 1s.
AXBT 86313 1904 39.24 126.55 15,
AXBT 86313 1908 39.29 126.36 15.
AXBT 86313 1912 39.34 126.17 14.
AXBT 86313 1915 39.38 125.59 14.
AXBT 86313 1923 39.48 125.22 13.
AXBT 86313 1927 39.52 125.04 12.
AXBT 86313 1930 39.57 124.45 13.
AXBT 86313 1933 39.48 124.40 12.
AXBT 86313 1936 39.34 124.34 12.
AXBT 86313 1940 39.20 124.28 12.
AXBT 86313 1943 39.05 124.22 14.
AXBT 86313 1946 38.52 124.16 14.
AXBT 86313 1950 38.37 124.09 1a4.

R "~

N e
QUWONOUNIPWINHOWOW®O-JIOWU P WN K

[NV N V)
N -

23 AXBT 86313 1953 38.21 124.03 13.
24 AXBT 86313 1956 38.09 123.57 13.
25 AXBT 86313 2004 37.59 124.29 12.
26 AXBT 86313 2008 37.55 124.47 13.
27 AXBT 86313 2011 37.50 125.05 13.
28 AXBT 86313 2015 37.45 125.23 13.
29 AXBT 86313 2019 37.40 125.42 14.
30 AXBT 86313 2023 37.35 125.59 13.

W
[

AXBT 86313 2027 37.46 126.05 14.
AXBT 86313 2031 38.01 126.10 13.

(9]
N

33 AXBT 86313 2035 38.15 126.16 14.
34 AXBT 86313 2039 38.29 126.22 15.
35 AXBT 86313 2043 -38.44 126.28 15.
36 AXBT 86313 2048 38.58 126.34 14.
37 AXBT 86313 2052 39.12 126.40 14.
38 AXBT 86313 2055 39.156 126.28 14.
39 AXBT 86313 2059 39.21 126.10 14.
40 AXBT 86313 2102 39.26 125.52 14,
41 AXBT 86313 2107 39.30 125.34 14,
42 AXBT 86313 2110 39.35 125.15 13.

IS
W

AXBT 86313 2114 39.40 124.57 14.
AXBT 86313 2117 39.29 124.51 14.
AXBT 86313 2120 39.15 124.46 14.
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Yr/Day

g Stn Type
Q 46 AXBT

47 AXBT
1 48 AXBT
‘o 49 AXBT
3 50 AXBT
N - 51 AXBT
K. 52 AXBT
‘ 53 AXBT
0 54 AXBT
‘ 55 AXBT
) 56 AXBT
" 57 AXBT
» 58 AXBT
_ 59 AXBT
“ 60 AXBT
0 61 AXBT
o 62 AXBT
‘y 63 AXBT
) 64 AXBT
A 65 AXBT
K 66 AXBT
02 67 AXBT
K 68 AXBT
Y 69 AXBT
. 70 AXBT
71 AXBT
5 72 AXBT
M) 73 AXBT
4 74 AXBT
B 75 AXBT

76 AXBT
. 77 AXBT
- 78 AXBT
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86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313
86313

GMT

2124
2127
2130
2134
2137
2141
2145
2149
2153
2157
2201
2205
2209
2213
2217
2220
2224
2228
2235
2239
2247
2251
2258
2303
2307
2310
2314
2318
2321
2325
2329
2340
2351

Do

Lat
(North) (West)

39.
38.
38.
38.
38.
38.
38.
37.
37.
38.
38.
38.
38.
39.
39.
39.
39.
39.
38.
38.
38.
38.
38.
38.
38.
38.
39.
38.
38.
38.
38.
39.
38.

01
46
32
17
13
09
04
59
55
14
20
35
49
04
07
13
17
22
54
40
21
17
25
39
53
58
02
49
34
30
43
o8
25

Long Surface
Temp
(dd. mm)(ddd. mm)( deg
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124.
124.
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125.
125.
125.
125.
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125.
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125.
125.
125.
125.
124.

40
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28
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36
54
12
30
49
53
59
Q5
11
16
04
46
28
09
56
50
02
18
42
47
53
39
20
15
10
25
32
02
43

14.
14.
13.
13.
13.
13.
13.
13.
14.
13.
14.
1s.
15.
15.
15.
15.
13.
13.
13.
14.
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13.
14.
15.
15.
15.
14.
13.
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14,
13.
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Figure 4(a). AXBT temperature profiles, staggered by multiples of 5 C (OPTOMA 23, leg Pl).
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Figure 5(a). Along-track isotherms, Tickmarks along the upper horizontal
axis show station positions, Some station numbers are given, Dashed lines
are used if cast was too shallow (OPTOMA 23, leg Pl).
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0 Section 2
OPTQMA 23 FLIGHT P2
; 10 November 1986
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Figure 7. The flight track for OPTQMA 23, flight P2,
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Table 2:

Yr/Day

86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86314
86315
86315
86315
86315
86315

Flight 2 Station Listing

GMT Lat Long Surface

(North) (West)
(dd.mm) (ddd.mm) (

1922 35.09 125,02
1931 35.21 125.26
1940 35.50 125,38
1951 36.32 125.54
2000 37.01 126,05
2012 37.16 125,14
2024 37.30 124,20
2031 37.38 123.46
2035 37.351 123.27
2039 37.26 123.20
2043 37.12 123.14
2047 36.58 123,09
2050 36.43 123.03
2057 36.15 122.52
2100 36.09 122.46
2105 35.55 123.05
2108 35.59 123.23
2112 35.47 123.41
2115 35.50 123.59
2123 35.34 124,34
2130 35.24 125.09
2140 35.54 125.21
2144 36.09 125.26
2148 36.31 125.32
2152 36.37 125,37
2155 36.52 125.42
2159 36.56 125.28
2207 37.05 124,52
2218 37.17 123,58
2226 37.08 123,33
2255 35.52 124,22
2302 35.43 124,57
2314 36.26 124,14
2318 36.40 125.20
2326 36.50 124 .47
2330 36.55 124,29
2333 36.59 124,11
2341 36.50 123.46
2344 36.35 123.41
2355 36.12 123.09
3 36.03 124.45

11 36,34 124,54
21 36.46 124,05
41 36.44 125.04
100 37.13 124,16
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Figure 9(a). AXBT temperature profiles, staggered by multiples of 5 C (OPTOMA 23, flight P2),
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Figure 10(a). Along-track isotherms. Tickmarks along the upper axis
show station positions. Some station numbers are given., Dashed lines
are used if cast was too shallow (OPTOMA 23, flight P2).
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Figure 11. Mean temperature profile with the + and -
standard deviation (OPTOMA 23, flight P2).

“1," 31

LS Y

3 .‘ """p‘\'\‘\‘

) R = ',-"-"'p‘ ;™ - ; '}‘
"n.l'n, ;‘t'a‘. S n's 01,, RS A'!'D.‘:h,!h’:'o:" Ol o) et h‘ 'I XX " .‘. .‘!:: "l"'h' 'h"h" ." Vit ""n' " WA, LN




g W W o alk sk Al gt At Ale g o Bva BTe Bla AVS RN BN Sa® i W ol RV s Bab JRaV RN N O TR T R At R A ) U’T

e

E::‘ Section 3

e

;:s OPTOMA 23 Flight P3
! z 16 November 1986

‘e
.
L

2 -,‘

.';

32




41N

Eureka

Cape Mendocino

..................................................

ZONL--oee-s Pt. Arena

......................................... Scm_
. : Francisco

7N §- e ........... 4\ ...... V.S

Monterey
Pt. Sur

Morro
Bay

35N ' e ' ' :
128W 126W 124W 122W 120W

t

Figure 12, The flight track for OPTCMA 23, flight P3.
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Figure 13. AXBT locations for OPTOMA 23, flight P3.




»
g Table 3: Flight P3 Station Listing
8
7 tn Type Yr/Day GMT Lat Long Surface
. ) A (North) (West) Temp
(dd.mm)(ddd. mm)(deg C)
ﬂ 1 AXBT 86320 1737 35.30 123.47 15.6
o 2 AX2T 86320 1740 35.24 124.10 13.4
K 3 AX3T 856320 1745 35.17 124.34 15.2
2 4 AXBT 88320 1749 35.11 124.56 16.0
' 5 AXBT 86320 1754 35.05 125.20 16.3
K., & AXBT 86320 1805 35.43 125.35 15.7
5 7 AXBT 86320 1809 35.59 125.41 15.6
.. 8 AXBT 85320 1814 36.18 125.49 15.0C
‘N 9 2¥3T 86320 1819 36.36 125.56 14.¢
&£ 10 AXBT 88320 1830 37.14 126.11 14.5
1 11 AXBT 85320 1835 37.33 126.20 14.7
Q) 12 AXBT 86320 1840 37.52 126.28 13.4
2 13 AXET €3320 1845 38.11 126.35 15.0
Y 14 AXBT 86320 1856 38.49 125.52 14.9
- 15 AXET 86320 1902 39.08 127.00 15.3
16 AX3T 83320 1907 3%9.14 126.36 14.7
: 17 AX3T 88320 1913 39.20 126.1¢ 14.2
? 18 AXBT 88320 1917 3%.26 125.50 14.1
y 19 2XBT 8€320 1922 39.32 125.26 12.6
" 20 AXBT 86320 1927 3%.39 123.02 13.0
P 1 AR¥3T 86320 1%32 39.45 124.37 13.0
f 22 AXBT 86320 1937 39.26 124.29 12.4
23 AXBT 86320 1942 39.08 124.22 14.3
, 24 AXBT 86320 1946 38.50 124.12 13.9
N 25 AX3T 88320 1851 38.32 125.07 13.9
k2 26 ~¥BT 88320 2001 37.56 123.52 13.4
b 27 AXBT 88320 20iC 37.17 123.37 12.9
28 AXBT 88320 2015 25.55 123.30 14.5
29 AXBT 86320 2021 38.39 123.23 14.2
R 30 AXBT 85320 2026 36.20 123.15 13.8
i 31 IXBT 85320 2030 36.01 123.08 15.0
& 32 AX3T 86320 2035 35.53 123.31 15.5
¥ 33 AXBT 86320 2040 35.43 123.54 14.0
P 34 AX23T 85320 2045 35.42 124.17 15.5
\ 33 AXBT 853320 2049 25.35 124.41 15.0
N 36 AXBT 86320 2034 235.29 125.04 13.4
o 37 AYBT 86320 2038 35.24 125.27 16.53
- 38 AXBT 86320 2115 35.47 125.11 15.°9
-~ 32 AXET 86320 2120 356.056 125.19 15.3
P 40 AXBT 86320 2125 36.24 125.26 15.2
4 41 AXBT 86320 2129 36.41 125.32 15.0
; 4z AXBT 8632C 2137 36.55 126.04 14.6
43 AX¥BT 86320 2149 37.20 125.48 14.56
44 AXBT 86320 2154 37.39 125.56 14.3
g 45 AXBT 856320 2200 37.58 126.04 13.2
-,
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Stn Type Yr/Day GMT Lat Long Surface
(North) (West) Temp
(dd. mm)(ddd. mm)(deg C)

46 AXBT 86320 2205 38.17 126.12 13.
47 AXBT 86320 2211 38,36 126.20 15,
48 AXBT 86320 2221 39.01 126.07 14.
49 AXBT 86320 2226 39.07 125.43 1s5.
50 AXBT 86320 2237 39.20 124.54 13.
51 AXBT 86320 2241 39.02 124.47 14.
52 AXBT 86320 2250 38.26 124.31 14.
33 AXBT 86320 2254 38.08 124.24 13.
54 AXBT 86320 2259 37.48 124.16 14.
35 AXBT 86320 2304 37.29 124.08 14.
56 AXBT 86320 2309 37.09 124.00 14.
57 AXBT 86320 2319 36.32 123.46 14.
58 AXBT 86320 2324 36.13 123.38 15.
59 AXBT 86320 12334 36.02 124.23 14.
60 AXBT 86320 2338 35.56 124.47 14.
61 AXBT 86320 2344 36.14 124.54 15.
62 AXBT 86320 2349 36.32 125.02 15.
63 AXBT 86320 2353 36.50 125.09 13.
64 AXBT 86320 2358 37.08 125.16 15.
65 AXBT 86321 3 37.27 125.25 15.
66 AXBT 36321 14 38,05 125.40 13.
67 AXBT 86321 19 38.24 125.49 13.
68 AXBT 86321 - 25 38.43 125.57 13.
69 AXBT 86321 30 38.49 125.35 13.
70 AXBT 86321 35 38.55 125.10 13.
71 AXBT 86321 42 38.44 124.38 13.
72 AXBT 86321 48 38.37 125.03 13.
73 AXBT 86321 52 38.21 124.56 13.
74 AXBT 86321 57 38.02 124.48 13.
75 AXBT 86321 105 37.31 124.59 15.
76 AXBT 86321 111 37.39 124.37 1a4.
77 AXBT 86321 115 37.24 124.32 15.
78 AXBT 86321 120 37.05 124.25 14.
79 AXBT 86321 127 36.52 123.53 14.
80 AXBT 86321 133 36.46 124.18 14.
81 AXBT 86321 138 36.27 124.10 14.
82 AXBT 86321 141 36.18 124.05 14.
83 AXBT 86321 144 36.08 124.00 13.
) 84 AXBT 86321 158 35.42 123.00 14.
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Table 4: Flight 5 Station Listing
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Stn Type Yr/Day GMT Lat Long Surface
(North) (West) Temp
(dd.mm)(ddd. dd)(deg C)

e 1 AXBT 86321 1934 37.50 124.04 13.
o 2 AXBT 86321 1935 37.50 124.08 13.
T 3 AXBT 86321 1936 37.47 124.17 14.
4 4 AXBT 86321 1938 37.45 124.25 14.
5 AXBT 86321 1940 37.43 124.34 14.
6 AXBT 86321 1942 37.41 124.42 15,
7 AXBT 86321 1946 37.36 125.00 15,
8 AXBT 86321 1950 37.32 125.18 14.
9 AXBT 86321 1953 37.26 125.36 14.
10 AXBT 86321 1957 37.22 125.54 14.
11 AXBT 86321 2000 37.17 126.12 14.
12 AXBT -86321 2005 37.31 126.18 14.

[
w b

AXBT 86321 2008 37.44 126.23 14.

14 AXBT 86321 2012 37.58 126.29 13.
15 AXBT 86321 2015 38.11 126.35 14.
16 AXBT 86321 2023 38.38 126.46 15,
17 AXBT 86321 2026 38.52 126.52 15.
18 AXBT 86321 2030 38.07 126.59 15.
19 AXBT 86321 2038 39.26 126.47 15.
20 AXBT 86321 2042 39.30 126.31 14.
21 AXBT 86321 2045 39.35 126.13 14.
22 AXBT 86321 2049 39.39 125.56 13.
23 A¥XBT 86321 2052 39.43 125.38 12.

24 AXBT 86321 2056 39.48 125.22 13.
25 AXBT 86321 2100 39.52 125.03 1i2.
25 AXBT 86321 2103 39.57 124.44 13.
27 AXBT 86321 2107 39.44 124.38 12.
28 AXBT 86321 2114 39.17 124.26 13.
29 AXBT 86321 2110 39.31 124.32 13,

30 AXBT 86321 2117 239.04 124.21 14.
31 AXBT 86321 2120 38.50 124.15 13.
32 AXET 86321 2124 38.37 12%.09 14.
33 AXBT 86321 2129 38.16 124.00 14,
34 AXBT 86321 2131 38.08 123.57 12.
35 AXBT 86321 2133 38.C05 124.02 11.
36 AXBT 86321 2135 38.04 124.11 13.
37 AXBT 86321 2137 38.C2 124.20 14.
38 AXBT 86321 2139 37.59 124.30 13,
39 AXBT 86321 2146 37.50 125.06 14.
40 AXBT 86321 2150 37.45 125.24 14.
&1 AXBT 86321 2153 37.40 125.42 14.
42 AXBT 88321 2187 37.35 126.00 1l4.
43 AXBT £6321 2201 37.47 126.05 13.
44 AXBT 86321 2208 38.16 126.16 13.

P UVONIPOVORIOONIIIHFHUWOODWOUPRPHAOWVWUNOANDNOIJWUOHOODOAROWOVN

N
o

AXBT €6321 2212 38.30 126.22 14,




rmmmm*m"““""""“‘ Tt e
§

Stn Type Yr/Day GMT Lat Long Surface
(North) (West) Temp
(dd. mm)(ddd.dd)(deg C)

46 AXBT 86321 2216 38.44 126.28 15.
47 AXBT 86321 2224 39.13 126.40 14.
48 AXBT 86321 2231 39.22 126.06 14.
49 AXBT 86321 2235 39.26 125.49 14.
50 AXBT 86321 2238 39.31 125.32 13.
51 AXBT 86321 2242 39.35 125.15 12.
52 AXBT 86321 2245 39.40 124.56 14.
53 AXBT 86321 2249 39.27 124.50 13.
54 AXBT 86321 2252 39.14 124.45 15.
55 AXBT 86321 2256 39.00 124.40 13.
56 AXBT 86321 2302 38.32 124.28 13.
57 AXBT 86321 2306 38.17 124.22 13.
58 AXBT 86321 2310 38.13 124.39 13.
59 AXBT 86321 2313 38.08 124.56 13.
60 AXBT 86321 2317 38.04 125.13 13.

1 AXBT 86321 2320 37.59 125.31 13.
62 AXBT 86321 2324 37.54 125.50 14.
63 AXBT 86321 2328 38.06 125.54 13.
64 AXBT 86321 2332 38.21 125.59 13.
65 AXBT 86321 2336 38.35 126.05 14.
66 AXBT 86321 2340 38.50 126.11 15.
67 AXBT 86321 2348 39.08 125.59 14.
68 AXBT 86321 2351 39.13 125.43 14.
69 AXBT 86321 2355 39.17 125.25 14.
70 AXBT 86321 2358 39.22 125.08 13.
71 AXBT 86322 13 38.25 125.44 13.
72 AXBT 86322 13 38.25 124.44 13.
73 AXBT 86322 17 38.20 125.01 13.
74 AXBT 86322 20 38.16 125.20 13.
75 AXBT 86322 32 38.40 125.48 13.
76 AXBT 86322 36 38.54 125.54 14.
77 AXBT 86322 40 38.58 125.37 15.
78 AXBT 86322 44 39.03 125.20 14.
79 AXBT 86322 48 38.49 125.14 14.
80 AXBT 86322 51 38.34 125.09 14.
8l AXBT 86322 55 38.30 125.26 13.
82 AXBT 86322 108 39.08 125.03 14.
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Figure 21, Mean temperature profole with + and - the
standard deviation (OPTOMA 23, flight P4).

66
AL A A L O e e e T e e e e e T T T T T T ot
Py Py LY e Y] . 3 v e Y R i q »
RN BT Y in T



W Section 5

CPTOMA 23 Flight P5
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Figure 22, The flight track for OPTOMA 23, flight PS5,
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Figure 23, AXBT locations for OPTOMA 23, flight P5,
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Table 6: Flight p5 Station Listing

f
i

7

¥

hN Stn Type Yr/Day OGMT Lat Long Surface
WY (North) (West) Temp

(dd. mm)(ddd. mm)(deg C)

1 AXBT 86323 2208 36.22 124.23 14.
2 AXBT 86323 2211 36.26 124.16 1la.
3 AXBT 86323 2220 36.46 124.04 15.
4 AXBT 86323 2224 36.41 124.20 15.
5 AXBT 86323 2228 36.37 124.38 14.
& AX3T 88323 2236 36.18 124.51 14.
7 AXBT 86323 2240 36.03 124.46 15.
8 AXBT 86323 2244 36.07 124.28 13.
9 AXBT 86323 2247 36.11 124.11 15.
10 AXBT 86323 2251 36.16 123.53 15.

11 AXBT 88323 2255 36.20 123.35 12.
12 AXBT 86323 2300 36.35 123.41 14.
13 AXBT 86323 2308 37.04 123.52 14.
14 AXBT 86323 -2315 36.55 124.26 15.
15 AXBT 86323 2319 36.50 124.44 13.
16 AXBT 86323 2323 36.46 125.02 15.
17 AXBT 86323 2327 36.41 125.20 15.
18 AXBT 86323 2331 36.26 125.14 15.
19 AXBT 86323 2334 36.12 125.09 15.
20 AXBT 86323 2338 35.57 125.04 16.
21 AXBT 86323 2341 35.43 124.58 16.
22 AXBT 86323 2346 35.47 124.40 15.
23 AXBT 86323 2349 35.52 124.22 14.
24 AXBT 86323 2353 35.57 124.04 15.
25 AXBT 86323 2357 36.01 123.46 15.

25 AXBT 85324 0 36.05 123.29 15.
27 AXBT 36324 4 36.10 123.11 15.
28 AXBT 86324 8 36.25 123.17 14.

29 AXBT 86324 12 36.39 123.22 14.
30 AXBT 86324 16 36.53 123.28 15,
31 AXBT 86324 24 37.22 123.39 14.
32 AXBT 86324 39 37.05 124.4S 15.
33 AXBT 86324 43 37.01 125.07 15.
34 AXBT 86324 47 36.56 125.25 15,
35 AXBT 86324 51 36.52 125.43 15,
36 AXBT 86324 55 36.36 125.37 15.
37 AXBT 86324 102 36.07 125.26 15.
38 AXBT 86324 121 35.34 124.33 14.
39 AXBT 86324 124 35.38 124.14 14,
40 AXBT 86324 131 35.47 123.39 1ise.
4. AXBT 86324 135 35.52 123.22 15.
42 AXBT 86324 139 35.56 123.04 15.
43 AXBT 86324 141 35.58 122.56 14.
44 EXBT 86324 147 36.13 122.51 14.
<5 AXBT 86324 156 36.46 123.04 14.

\J.p}—‘.pml\)\)a).bwshl»—‘m\lwombbbJ(I)UlO\Ol.ON(A)\DkO\OUl\llP\l»P\)l—‘O\lowwwprKOO
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2
o
A8 Stn Type Yr,/Day GCMT Lat Long Surface
A (North) (West) Temp
":',:1 (dd. mm)(ddd. mm)(deg C)
LS8
' 46 AXBT 86324 204 37.14 123.16 14.6

X 47 AXBT 86324 208 37.29 123.21 13.6
¥ o 48 AXBT 86324 212 37.43 123.27 13.6
L 49 AXBT 86324 219 37.35 124.00 14.6
N 5C AXBT 86324 223 37.30 124.19 15.0
» 51 AXBT 86324 226 37.26 124.37 14.4
‘ 52 AXBT 86324 230 37.21 124.55 15.0
A 53 AXBT 86324 234 37.16 125.13 15.1
0y 54 AXBT 86324 237 37.1. 125.31 15.1
- 55 AXBT 86324 241 37.07 125.47 13.6
o 6 AX3T 86324 245 37.02 126.06 15.1
o S7 AXBT 86324 249 36.4% 125.59 15.4
r 58 AXBT 86324 256 36.16 125.47 15.4
‘ 59 AXBT 86324 303 35.47 125.37 16.3
& 60 AXBT 86324 306 35.33 125.31 16.3
24 61 AXBT 86324 309 35.19 125.25 16.8
o, 62 AXBT 86324 313 35.04 125.20 15.7
) 63 AXBT 86324 317 35.09 125.02 15.5
0 64 AXBT 86324 321 35.14 124.43 15.5
a 65 AXBT 86324 324 35.19 124.25 15.8
N 66 AXBT 86324 328 35.23 124.07 15.1
o 67 AXRT 86324 331 35.28 123.50 15.5
‘N 68 AXBT 85324 333 35.31 123.41 15.8
- €S AXBT 86324 338 35.35 123.22 15.3
( 70 AXBT 86324 340 35.37 123.14 15.5
e 71 AXBT 86324 344 35.42 122.57 15.6
o, 72 AXBT 86324 346 35.44 122.48 15.6
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