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1. Introduction

According to Joint Implementation Plan between NCAR and NCDC of the United States and NMDIS of China signed in May 1998 to digitize the U.S. Marine Meteorological Collection of ship observations for the period 1879-1893. The main parameters include Current Speed, Current Direction, Wind Direction, Mean Beaufort Force, Barometer, Air Temperature, Water Temperature, Forms of Clouds, Clear Skies, and Sea State. Most of the above parameters were observed in every two hours. There are about 1.8 million records which cover all the oceans.
2. Preparation

According to the information reported in Marine Meteorological Journal we designed record format and relative codes.
2.1 Record format

2.1.1  Ship information

.Microfilm reel

.Journal #

.Frame Number

.Name of ship

.Journal Edition

.Rig(Type of ship)

.Construction Material
.Type of Vessel

.Length of Vessel

.Beam (width)

.Commander

.Nationality of Registry

.Screw or Paddle

.Depth of hold

.Tonnage

.Barometer Type

.Height above sea-level

.Date barometer last compared

.Barometer location

.Barometer units

.Barometer Correction

.From city

.To city

2.1.2  Location information

.Year

.Month

.Day

.Distance Run by log

.Latitude

.Longitude

.Latitude by chronometer

.Longitude by chronometer

.Current Speed

.Current Direction

2.1.3 Data information

.Time indicator

.Hour

.Ships speed

.Compass Indicator

.Course steered by compass

.Compass Correction

.Ship's true course

.Wind Direction (Magnetic)

.True Wind Direction

.Mean Beaufort Force

.Barometer

.Temperature Indicator

.Attached Thermometer

.Air Temperature (Dry Bulb)

.Wet Bulb Temperature

.Water Temperature

(Sea Surface Temperature)

.Present Weather

.Form of Clouds

.Clear Skies

.Sea State

2.2 Record format

2.2.1  Rig(Type of ship)

Code  Description

01    Ship

02    Bark or Barque

03    Barkentine or Barquentine

04    Brigantine

05    Schooner

06    Frigate

99    Not identified

2.2.2  Construction Material

Code  Description

1     Wood

2     Iron

3     Composite

4     Not identified

2.2.3  Type of Vessel

Code  Description

1     Sailing

2     Steamer

3     Not Identified

2.2.4  Nationality of Registry

Code  Description

01    American

02    British

03    Chinese

04    French

05    Austrian

06    Dutch

07    Russian

08    German

09    Canadian

10    Belgian

11    Danish

12    Italian

13    Norwegian

14    Nova Scotia

15    Portugal

16    Scotch

17    Swedish

20    International

99    Undefined

2.2.5  Screw or Paddle

Code  Description

1     Screw

2     Paddle

3     Not identified

2.2.6  Barometer Type

Code  Description

1     Aneroid

2     Mercurial

2.2.7  Barometer units

Code  Description

1     Inches

2     Millimeters

3     Millibars

4     Unable to determine

2.2.8  Thermometer mounted

Code  Description

1     Yes

2     No

3     Not indicated

2.2.9  Surface temperature method of measurement

Code  Description

1     Bucket

2     Intake

3     As directed in instructions

4     Not indicated

2.2.10 Temperature Indicator

Code  Description

1     Fahrenheit

2     Centigrade

2.2.11 Present Weather

Code  Description

b     Clear blue sky

c     Cloudy weather

d     Drizzling or light rain

f     Fog, or foggy weather

g     Gloomy, or foggy weather

h     Hail

l     Lightning

m     Misty weather

o     Overcast

p     Passing showers of rain

q     Squally weather

r     Rainy weather or continuous
      rains Snow, snowy weather, 
      or snow falling  Thunder

v     Variable weather

w     Wet, or heavy dew

z     Hazy

2.2.13 Forms of clouds by symbols

Code  Description

CI    Cirrus

CC    Cirrocumulus

CS    Cirrostratus

CU    Cumulus

SC    Stratocumulus

NS    Nimbostratus

ST    Stratus

CN    Cum & Nimb

2.2.14 Sea State Code:

Code  Description

B     Broken or irregular sea

C     Chopping, short, or cross
      sea

G     Ground swell

H     Heavy sea

I     Long rolling sea

M     Moderate sea or swell

R     Rough sea

S     Smooth sea

T     Tide rips

2.2.15 Force of Wind

Code  Description

 0    Calm

 1    Light airs

 2    Light breezes

 3    Gentle breezes

 4    Moderate breezes

 5    Stiff breezes

 6    Fresh breezes

 7    Very fresh breezes

 8    Moderate gale

 9    Strong gale

10    Very strong gale

11    Violent gale

12    Hurricane

2.2.16 Reported Directions

Code  Description

N     N      to   N05E

NXE   N06E   to   N16E

NNE   N17E   to   N27E

NEXN  N28E   to   N39E

NE    N40E   to   N50E

NEXE  N51E   to   N61E

ENE   N62E   to   N72E

EXN   N73E   to   N84E

E     N85E   to   N90E

S     S      to   S05E

SXE   S06E   to   S16E

SSE   S17E   to   S27E

SEXS  S28E   to   S39E

SE    S40E   to   S50E

SEXE  S51E   to   S61E

ESE   S62E   to   S72E

EXS   S73E   to   S84E

E     S85E   to   S90E

N     N      to   N05W

NXW   N06W   to   N16W

NNW   N17W   to   N27W

NWXN  N28W   to   N39W

NW    N40W   to   N50W

NWXW  N51W   to   N61W

WNW   N62W   to   N72W

WXN   N73W   to   N84W

W      N85W   to   N90W

S      S       to   S05W

SXW   S06W   to   S16W

SSW   S17W   to   S27W

SWXS  S28W   to   S39W

SW     S40W   to   S50W

SWXW  S51W   to   S61W

WSW   S62W   to   S72W

WXS   S73W   to   S84W

W     S85W   to   S90W

3. SPECIAL PROBLEMS

There are some special problems which need to be resolved before digitizing.
3.1.  Barometer

In some cases the pressure value was reported as 30.50/100. In this case It appears they originally wrote down 3050, then tried to squeeze in an extra 0 making it 30050. So it should be keyed as 3005. (Reel #087 journal 1119 frame 0157)
In some cases the barometer value was reported as :81. In this case : means '29'. :81 should be 29.81 inches. Mean sea level is established as 29.92 inches so it would be rather close to the mean value.(Reel #062 journal 0926 frame 0375)

In some cases the barometer value was reported as 283/12. In this case the pressure values were in "Paris inches" not English units. To correct these values we have to multiply the value by the conversion factor (1.066) e.g. 28 3/12 is equal to 28.25 times 1.066 = 30.11 inches.(reel #063 journal 0932 frame 0016)

In some cases the barometer was reported in characters such as 'Steady'. In this case the barometer is described by characters. 'steady' means that the barometer value is the same as above(reel #009 journal 0178 frame 0435).

In some cases the barometer was reported as 305. In this case we have to check the above records. Because the day before is 30.10 followed by two days of 30.05 followed by 29.95, it should be 3005. It is unreasonable that the barometer would rise from 3010 at midnight to 3050 just 2 hours later at 2 a.m.(reel #007 journal 0120 frame 0100)

In some cases the fixed correction is N.C. In this case the NC indicates No Correction. Therefore a "+ .00" should be entered. (reel #007 journal 0125 frame 0212)

3.2. Temperature.

In some cases the attached thermometer in Fahrenheit, but the Dry bulb, wet bulb and water temperatures in Centigrade. 

In other cases the attached thermometer in Centigrade, but the Dry bulb, wet bulb and water temperatures in Fahrenheit. In order to resolve this problem we added two temperature indicators:

'3' = attached thermometer in Fahrenheit      with Dry bulb, wet bulb and water      temperatures in Centigrade.

'4' = attached thermometer in Centigrade      with Dry bulb, wet bulb and water      temperatures in Fahrenheit.(reel #010 journal 0201 frame 0206)

3.3 Course direction

In some cases the course direction is SE1/41/2E. In this case we would code SE1/41/2E as SE18E (based on 1/4 of 1/2 = 1/8)(reel #010 journal 0192 frame 0118).

3.4. Proportion of clear skies 

In some cases observers were reporting the amount of cloud in stead of the proportion of clear skies. In these case we should subtract these reported values from ten and enter that values.

In some cases the proportion of clear skies was reported as '1/10'. In this case the observer was indicating that over the two hour observational period the cloud amounts varied from very few clouds(9/10 clear) to nearly overcast conditions (1/10 clear). In these case key the lowest numeric value (1/10) indicating the most cloudy (severe) condition.(Reel #008 journal 0138 frame 0120)

3.5. Current speed

In some cases current speed was reported as 39 or 45 nautical miles. In these case the nautical miles provided for the current is over a 24 hour period.  The value should be divided by 24 and reporting that as the current speed in knots and tenths. So 39 would be divided by 24 producing a current of 1 knot 6 tenths. (Reel #010 journal 0201 frame 0268)

In some cases the current speed was reported as 100 nautical miles by 96 hours or 4 days. In this case the observer was reporting the current in total nautical miles from one to four days.  So 100 nautical miles would be divided by 96 hours (4 days) to establish the speed of 1 knot 0 tenths. 100/96 = 1.0416666. (Reel #014 journal 0296 frame 0262)

3.6. Course steered
In some cases the course steered is S2E1/2E,SO2 or SzW. In this case the ship is of German registry and so the observer was occasionally switching between his native language (German) and English. This caused a number of problems in interpreting what was intended. For example sometimes O (Osten in German) was used to represent East (English). Also the German word "zu" means to or towards and so the '2' was  really a "Z" representing ZU meaning to or towards. That's why the 'Z' which often looks like a 2 throughout the voyage. So above SzE1/2E should be keyed as STE12E or also SxE12E. Then SOzO should be keyed as SETE or as SEXE. S z W which means south to west should be keyed as STW(Reel #121 journal 1390).

In some cases the course steered was reported as NW72W and WbyS72S. In this case we think that '72' means 1/2. So NW72W = NW12W and WbyS72S = WXS12S(Reel #049 journal 0827 frame 0094).

In some cases the course steered is W30N. The general practice was to report the degrees off of north or south in either the east or west direction.  However,  here the observer was using east and west and varying them in either the north or south direction based on the number of times such entries appeared. The 'W30N' would equal N60W in the generally accepted convention of the time. Both W30N and N60W would approximate NWxW(Reel #040 journal 0754 frame 0016).

In some cases the course steered was reported as N100E, N66W, N107W, etc. In these cases the observer was reporting in degrees of up to 180 either east or west of north. Therefore, N90E would be east, N90W would be west, N180E or N180W would = South, and N100E would be ESE. (Reel #041 journal 0761 frame 0069).

3.7. Ship length

In some cases the unit about length of vessel and beam is meter. In this case we have translated them into feet(Reel #022 journal 0458 frame 0245).

3.8. Ship speed

Sometimes there are two values in ship speed. In most of cases the smaller value is usually 1/2 the larger one. The observer was reporting the distance traveled in nautical miles over the two hours period between reports. Therefore, half the distance was used to report the average speed. So the smaller one would be entered. (Reel #001 journal 0014 frame 0451-458).

3.9. Wind direction

In some cases the wind direction was reported as N1/8W, S1/2SE and NE3/4E. In this case we use the following code.

Code  Description 

18    1/8 

14    1/4

38    3/8

12    1/2

58    5/8

34    3/4

78    7/8

In some cases the wind direction was reported as 'ZOTO'. In this case it is a report from a Dutch ship. The following is the four primary directions, in a Dutch to English dictionary, English            Dutch North / Northerly  Noorden /Noordelijk South / Southerly  Zuid (er) or(en) /Zuidelijk East/Easterly      Oosten /Oostenlijk West/ Westerly     West(en) or Weste van/Westelijk So the "ZOTO"  would be SE to E and coded as SETE(Reel #155 journal 1740 0426).

In some cases the wind direction is ON. In this case it is a report from a Portuguese ship and "O" does represent west in Portuguese. So that 'ON' means 'NW'(Reel 063 journal 0935, frame 0274). 

In some cases the direction of wind is SEXS1/2E and NEXN1/2E. In this case the SEXS1/2E represents a wind direction half way between SEXS and SE, either being an acceptable entry. To indicate the finer resolution the entry could be SEXS12E. The same is true for NEXN1/2E with it representing a direction half way between NEXN and NE of which either would be an acceptable entry or also NEXN12E for the higher resolution. (Reel #063 journal 0932 frame 0030)

3.10. Form of clouds

In some cases the form of clouds was written by bird symbols. There are two cloud forms:

Primary cloud form 
             1 bird means Cir

             2 birds means Cir

             3 birds means Cum

             4 birds means Nimb

Secondary cloud form  
             1 bird means Cir

             2 birds means Cir,Cum

             3 birds means Cir,Str

             4 birds means Cum Str

These were very interesting entries where the observer drew in the birds to represent the cloud types(Reel #045 journal 0806 frame 0401).
3.11. Weather

In some cases the weather is 'H', but the particulars of the weather during the day is 'Hazy'. In this case the "h" represents haze and not hail because of the often reported combination with fog, therefore, the "z" should be keyed representing haze. (Reel #124 journal 1408 frame 0074)

3.12. One record

In some cases observers reported only one record each day. In this case we should key the time as local Noon (12:00 PM), since each record has a position accompanying it.  The position would have been derived at noon with the sun directly overhead(Reel #012 journal 0241 frame 0117).

4. QUALITY CONTROL

4.1. Manual Check

It is difficult to digitize the Marine Meteorological Journals without any errors. But we have to try to reduce errors to a minimum. We take the following measures:

After entering the raw data in designed format we print out them and let one specialist to check as compared with the original journals. After correcting any errors found by the specialist we print out them again and let another specialist to check. This procedure is repeated three times. We think it can overcome some systematic errors and reduce errors to a minimum. 

4.2. Automatic Check

After finishing the above procedure we need to do automatic quality control in order to get higher quality. The following methods are used: field verification, relationship verification and model comparison.

4.2.1 Flags and their meanings

We use the following flags to express errors.

4.2.1.1. Field verification

Flag  Description

TIME   illegal char. in Date and
        time  field

PO     illegal character in
       Position  field

CUD   illegal character in 
      Current  direction field

VD    illegal character in Course 
      steered field

WF    illegal character in Wind 
      Direction field

BA    illegal character in 
      Pressure  field

TT   illegal character in 
      Temperature  field

S   illegal character in Sea state  

field

C   illegal character in Clear 
skies  field

Y     illegal character in Clouds 
      field

4.2.1.2. Relationship verification

Flag  Description

P2      The difference between
        Observation and account 
        position is greater than
        2 degrees.

LA      The position is on land.

CS      The ship speed calculated 
        according to the distance 
        in two  days is too large.

RO-NU   The reel number is 
        different from the above.

LOG-NU  The Journal number is 
         different from the above.

PAGE    The Page number is less 
         than the  above.

Hr      The time is less or equal 
        the  above.

Vd      The difference of wind or 
        course  Directions in two 
        hours is greater than 150 
        degrees.
Wf      The wind speed is greater 
        than 20 miles.

Ba      The barometer varies 2.0 
        hpa per hour.

Ts      The water values varies
         1.6 C per hour.

Ta      The air temperature varies 
        2.0 C per hour.

bA      The barometer value is too
        large. The temperature 
        value is too large. The 
        temp. difference between    

        air and water is greater 
        than 12 degrees in F.
       The wet temp. is greater 
       than  dry temp.

y       The form of clouds and 
        clear of skies is 

        conflicting with 
        weather.

4.2.1.3. Model comparison

Using the following formula:
 M-3.5SD< X <M+3.5SD in which
 M  = model value in 5 degree square

 SD = Standard deviation

 X  = Observation value

Flag  Description

ba    The pressure value is beyond model range.

ts    The water temp. value is 
      beyond  model range.

ta    The air temp. value is
      beyond  model range.

4.3. Error message and analysis

Using QC program some errors may be found. We use the following methods to judge the message:

.To see if it is the same as the raw record.

.To see if it is a kind of systematic error.

.To see if it is a clerical error.

These are examples of some errors and analysis.

.Ree1 063 Journal 0932 Frame 0038
The message is that the barometer is beyond model value. This is a systematic error. In this case the pressure values were in "Paris inches" not English units. To correct these values we have to multiply the value by the conversion factor (1.066).

.Reel #003 journal 0061 frame 0368

The message is that water temp. at am 12 is much too high. Water temp at Am 10 is 57, at Pm 12 is 76.5. The difference is 19.5. The 76.5 entry is much too high for the location and season. Four hours before the observer entered 58.2 and 2 hours before it appears that a 57 was entered. Then some four hours after the observation in question a value of 56.7 was entered. We also checked the South Atlantic Atlas for sea temperatures in the region of 4340S and 1104W.  The mean sea temperature for January was near 54 F and the 1% value was 46 and the 99% value at 61. All these values clearly indicate that this is a clerical error and 57.6 is expected. 

.Reel #048 journal 0820 frame 0022 and 0031.

The message is that the weather is conflict with form of cloud and clear of skies. The weather is 'R', the cloud form is 'NS', but the clear sky is 10.

In this case the reported conditions were cloudy gloomy weather with occasional rain and drizzle. With these conditions there would be no way of having clear skies. Here the observer was reporting the amount of cloud and not the proportion of clear skies. This is a systematic error. The clear sky should be 10 - observer's value. 

.Reel #201 journal 2108 Frame 0405

The pressure  at am 02 is 757.4

              at am 08 is 58.6.

              at am 12 is 59.6.

The message is that the pressure is not correct. This is a systematic error. The observer didn't write the number '7' at am 08 and 12. So the pressure value should be 758.6 and 759.6.

.Reel #162 journal 1762 Frame 0442 The message is that the difference between observation and account position is greater than 2 degrees. Latitude  by account is 1809S Longitude by account is 2632W Latitude  by observation is 2526S Longitude by observation is 1832W. This is a clerical error. Latitude  by obs. should be 1832S Longitude by obs. should be 2526W.
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N BON MGNN NUMB YEAYMMDD DIS.A ALATI ALONGI OLATI OLONGI CU.R CURDDDD

3 063 0932 0039 18860513 152.7 4907N   810W 4859N   813W

N T HH SP.P COURSES WINDDIR WF BABO D TADD ADBB AWBB WATT STATE SY SK SSSS***** QC FLAG **

4 1 02 11.  E       NXE      3 2763 1       51   48       BCQL  CN  2 L         ba

4 1 04  9.3 EXS     NEXN     3 2763 1       51   48   55  -     -   4 -         ba

4 1 06 10.  -       -        4 2758 1       51   48       BCQG  -   5 -         ba

4 1 08  9.8 SEXE    NE       4 2758 1       51   48   55  -     -   4 M         ba

4 1 10 10.  ESE     -        5 2763 1       50   48       -     -   2 -         ba

4 1 12  9.6 E       NNE      5 2763 1       53   50   55  -     -   2 MC        ba

4 2 02 13.  EXN     NXE      5 2763 1       52   49       BCQ   CN  4 L         ba

4 2 04 14.1 -       N        5 2763 1       51   49   55  -     -   3 -         ba

4 2 06 14.2 ENE12E  NXE      4 2763 1       52   49       -     -   4 -         ba

4 2 08  6.2 -       N        2 2769 1       51   49   54  BCV   -   6 -         ba

4 2 10  3.1 EXS12E  NNE      1 2769 1       51   49       -     SC  8 -         ba

4 2 12  5.  EXS     NEXN     2 2769 1       51   49   54  -     -   4 -         ba

N BON MGNN NUMB YEAYMMDD DIS.A ALATI ALONGI OLATI OLONGI CU.R CURDDDD

3 063 0932 0040 18860514 134.8 4948N   460W                                   PO  cs

N T HH SP.P COURSES WINDDIR WF BABO D TADD ADBB AWBB WATT STATE SY SK SSSS***** QC FLAG **

4 1 02 13.  EXS34E  NNE      6 2771 1       49   47       OC    SC  0 C        ba

4 1 04 13.1 -       -        7 2775 1       49   47   54  -     -   - -        ba

4 1 06 14.  EXN34E  -        7 2775 1       49   47       -     -   - -        ba

4 1 08 14.  -       -        7 2781 1       49   47   54  -     -   - -        ba

4 1 10 13.  EXN14E  -        7 2783 1       50   48       -     -   - -        ba

4 1 12 13.5 -       NXE      7 2785 1       51   48   54  -     -   - -        ba

4 2 02 11.  EXN     NXE      6 2790 1       51   48       BC    -   1 S        ba

4 2 04 12.7 ENE12E  N        6 2790 1       54   50   54  -     SC  4 -        ba

4 2 06 17.  -       -        6 2792 1       55   50       -     -   8 -        ba

4 2 08 17.2 -       -        5 2800 1       52   49   54  -     -   9 -        ba

4 2 10 18.  EXN     -        5 2800 1       51   48       -     -   - -        ba

4 2 12 18.3 -       -        5 2800 1       50   47       -     -   - -        ba

N BON MGNN NUMB YEAYMMDD DIS.A ALATI ALONGI OLATI OLONGI CU.R CURDDDD

3 048 0820 0022 18820324 212.  4534N  4140W

N T HH SP.P COURSES WINDDIR WF BABO D TADD ADBB AWBB WATT STATE SY SK SSSS***** QC FLAG *****

4 1 02  9.2 W12S    SW

4 1 04  9.2 -       WSW      3 2998 1  62   56   56   56  G     NS 10 M         Y

4 1 06  9.2 -       -

4 1 08  9.2 -       SSW      6 2986 1  612  565  565  57  R     NS 10 B         Yw-y

4 1 10  9.2 -       -

4 1 12 10.  -       NW       3 2992 1  535  495  492  57  R     ST 10 B         Yw-y

4 2 02  9.4 W       WNW

4 2 04 10.  -       W        5 2997 1  46   405  505  54  C     CU  7

4 2 06 10.  -       -

4 2 08 10.  -       -        5 3014 1  50   43   41   51  C     CU  6

4 2 10 10.  -       WXN

4 2 12 10.4 -       NW       4 3025 1  475  395  585  50  B     CU  0

N BON MGNN NUMB YEAYMMDD DIS.A ALATI ALONGI OLATI OLONGI CU.R CURDDDD

3 048 0820 0087 18820702 282.  5055N  3034W 5047N  3001W

N T HH SP.P COURSES WINDDIR WF BABO D TADD ADBB AWBB WATT STATE SY SK SSSS***** QC FLAG *****

4 1 02 11.6 EXN     SXW      4

4 1 04 12.2 -       -        4 2982 1  62   60   60   58  PR    NS 10 R       Yw-y

4 1 06 11.0 -       SW       3

4 1 08 13.0 -       WNW      3 2986 1  62   58   58   56  OC    CU  9 M

4 1 10 11.6 -       -        4

4 1 12 12.2 -       S        4 2988 1  67   62   60   55  OC    CU  4 M

4 2 02 12.2 EXN     -        4

4 2 04 12.2 -       -        4 2984 1  75   61   595  55  CO    CS  4 S

4 2 06 12.4 -       -        4

4 2 08 11.6 -       SW       4 2970 1  605  585  585  57  OG    ST 10 S       Yw-y

4 2 10 11.4 -       -        4

4 2 12 11.4 -       -        4 2966 1  64   56   56   58  CO    ST 10 S       Yw-y

N BON MGNN NUMB YEAYMMDD DIS.A ALATI ALONGI OLATI OLONGI CU.R CURDDDD

3 162 1762 0441 18841008   5.0 1822S  2832W

N T HH SP.P COURSES WINDDIR WF BABO D TADD ADBB AWBB WATT STATE SY SK SSSS***** QC FLAG *******

4 1 04      C       C        0 3005 1  80   67   65   72  OR    NS  0 L

4 1 08      -       V        0 3009 1  79   69   67   72  -     -   0 -

4 1 12  5.  SW      -        1 3009 1  79   72   70   73  D     -   0 -

4 2 04 11.  S12E    WSW      3 3006 1  79   70   68   72  OD    -   0 -

4 2 08 18.  SEXE12E SSW      4 3011 1  79   70   67   72  -     -   0 -

4 2 12 26.  ESE12E  S        4 3013 1  79   70   68   71  R     -   0 -

N BON MGNN NUMB YEAYMMDD DIS.A ALATI ALONGI OLATI OLONGI CU.R CURDDDD

3 162 1762 0442 18841009 118.0 1809S  2632W 2526S  1832W                      P2  cs

N T HH SP.P COURSES WINDDIR WF BABO D TADD ADBB AWBB WATT STATE SY SK SSSS***** QC FLAG *******

4 1 04 28.  SEXE34E SXW      5 3009 1  80   68   66   72  R     NS  0 L

4 1 08 22.  SEXE12E -        4 3016 1  80   74   69   72  OQ    -   0 -

4 1 12 18.  ESE34E  S        4 3016 1  82   76   70   72  C     CU  5 -

4 2 02  3.  EXN     SSE      2 3016 1  83

4 2 04  6.  SSW     SE       2 3015 1  83   74   70   73  CQ    CN  4 L

4 2 08 15.  SWXS    SEXS     3 3022 1  84   71   69   71  OR    NS  0

4 2 12 14.  SSW34W  SE       3 3018 1  83   73   70   72  -     -   0

N BON MGNN NUMB YEAYMMDD DIS.A ALATI ALONGI OLATI OLONGI CU.R CURDDDD

3 162 1762 0443 18841010  85.0 1951S  2707W 2601S  1951W                      P2  cs

N T HH SP.P COURSES WINDDIR WF BABO D TADD ADBB AWBB WATT STATE SY SK SSSS***** QC FLAG *******

4 1 04 18.  SSW34W  SE       3 3017 1  82   72   68   71  CQ    CN  2 L

4 1 08 20.  SW34W   SSE      4 3022 1  80   72   68   71  -     -   4 -

4 1 12 16.  SW12S   SEXS     3 3022 1  82   74   69   72  C     SC  4 -

4 2 04 16.  SW12S   SEXS     4 3021 1  82   73   68   71  O     -   2 -

4 2 08 16.  SWXS    SE       4 3024 1  81   72   67   72  OC    -   4 -

4 2 12 14.  SXW12W  SEXE     3 3026 1  79   72   66   71  B     CU  9 -

N BON MGNN NUMB YEAYMMDD DIS.A ALATI ALONGI OLATI OLONGI CU.R CURDDDD

3 162 1762 0444 18841011 102.0 2128S  2740W 2145S  2654W

N T HH SP.P COURSES WINDDIR WF BABO D TADD ADBB AWBB WATT STATE SY SK SSSS***** QC FLAG *******

4 1 04 15.  SXW12W  SEXE     3 3022 1  78   70   65   70  BC    CU  7 L

4 1 08 22.  SSW12W  SE       4 3026 1  78   72   65   70  -     -   7 -

4 1 12 20.  SWXS    -        4 3024 1  80   76   67   71  BC    CC  9 -

4 2 04 16.  -       -        3 3022 1  79   74   67   72  -     -   8 LM

4 2 08 24.  -       -        4 3025 1  79   71   64   72  -     -   5 M

4 2 12 24.  SW34S   -        4 3024 1  78   69   64   70  -     -   8 -

