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I. INTRODUCTION

The oceans cover approximately seventy percent of the earth surface andhave a significant influence on global weather and climate. However, theoceanic domain is less densely sampled for surface meteorological parameters ascompared to land. For example, figures 1 and 2 show northern hemisphere
synoptic surface data distribution at 00Z over land and sea, respectively. Thenumber of land reports is five time larger and the data are better distributed
spatially. It is clear that the marine data base is sparse and that maximum useshould be made of this data in studies of atmospheric and oceanographic
processes.

National Meteorological Center (NMC) receives real-time synoptic marinedata from various platforms. All data that are available by the scheduled modelrun are used with first guess fields to produce initial analyses for use within
the suite of operational numerical prediction models of NMC.

In view of the necessity for a real-time synoptic marine data base, it isimportant to ensure that all data arrives in time to be used within NMC'sanalyses and quality controlled in real time to maximize their impact onforecasts. Therefore, systems collecting surface marine reports must bemonitored to ensure maximum availability of data. As a first step, synopticsurface marine platforms, observation parameters, and receipt time of all datareceived at NMC are being monitored. In addition, quarterly ship track summariesof all Voluntary Observing Ships (VOS) are compiled. These summaries areroutinely provided to the Office of Ocean Services and the Marine ObservingProgram of the Observing System Branch to seek avenues to increase real-time
synoptic surface marine data coverage over the oceans and improve receipt time
at receiving centers.

II. DATA ACQUISITION

Synoptic marine data are stored on a 10-day rotating file called,
NWS.NMC.ARKV.SFCSHP. This data set consists of all observations reported byvoluntary ships, naval and research vessels, drifting and fixed buoys, oceanweather stations and marine reporting stations. These reports are transmitted toNMC by coastal radio stations, the Global Telecommunication System (GTS) and theGOES data collection network. Table 1 shows a weekly scan for each platform persynoptic hour. The data are sorted by call sign, day and time, and saved on tape
once a week.

III. DATA TABULATIONS

Table 2 summarizes the monthly tabulations of surface marine data receivedat NMC for the year 1986. The report types are ships with unique call signs(UNISHP), ships without call signs (UNKSHP), fixed buoys (FBUOYS), drifting
buoys (DBUOYS), marine reporting stations (MARS), ocean weather stations (OWS),
and all reports with position errors (LAND).
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During 1986, NMC received 2,209,566 synoptic marine observations. The

last column of Table 2 shows the percentage of this total for each data type.

Ships remain the dominant data source (56.2%). Fixed buoys represent less than

7 percent of the total. The second largest contribution to the surface marine

data base comes from drifting buoys (22.0%). Position errors (1.3%) refer to all

synoptic surface marine observations on land. Table 3 shows the monthly

tabulation of synoptic surface marine data received at NMC 
during 1987.

The monthly parameter list, Table 4, contains the frequency of air

temperature, sea surface temperature, wind speed and direction, 
dew point

depression, present and past weather, sea level and station pressure, pressure

quality marks, cloud coverage, swell direction swell height, swell period, wave

direction and height, and the number of position errors for each report type.

The timely dissemination of surface marine data is vital to improving and

updating NMC's analyses and forecasts. Time-delay refers to 
the interval between

the time an observation is taken and the time it is received at NMC. Table 5

shows time-delay distributions for ships, buoys, ocean weather 
and marine

reporting stations for September, 1987.

Surface marine reports transmitted directly through the GOES 
network to NMC

are delivered in a timely fashion. As can be seen in Table 5, time-delay

tabulations for FBUOYS, OWS, and MARS show that 93 to 96 percent of the data

arrive within one hour or less. However, most ship reports are transmitted

during the radio officer's watch by radio message to a coastal 
receiving

station. Because of economic constraints, shippers have been forced to reduce

the number of radio officers. The results have been a 
continued reduction in the

timely transmission of ship reports (Richardson, Gerald, 1987). Presently, less

than 50 percent of ship data are received within one hour. 

The amount of drifting buoy data arriving within one hour are low, less

than 27 percent, due to the data processing system i.e., DBUOYS reports are

collected by polar orbiting satellites and transmitted via Service Argos to the

Argos data processing center in Toulouse, France; then the data must be decoded

from engineering to metric units, compiled into the standard 
World

Meteorological Organization (WMO) format, and finally entered onto the GTS

network.

Quarterly ship track summaries of all VOS observations are tabulated and

distributed to the Marine Observing Program of the Observing System Branch. Each

reporting VOS receives a mercator map depicting it's track 
north of the equator

during the past three months and the total number of reports received at NMC.

Figures 3 and 4 show typical VOS distributions in the Atlantic and Pacific

oceans during July, August, and September, 1987 for selected 
ships.

IV. CONCLUSIONS

As a routine monitoring activity OPC summarizes various aspects 
of synoptic

surface marine observations received at NMC. These include summaries of ship

tracks, observation parameters, and receipt time tabulations. As a result of
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this monitoring effort it is clear that while the amount of surface marine dataavailable at NMC has increased tremendously, the receipt of ship and drifting
buoy data remain low and needs improvement.

In an attempt to increase the number of surface ship observations receivedat NMC, monthly and quarterly surface marine tabulations are delivered to theMarine Observing Program of the Observing System Branch and the National OceanServices for distribution to voluntary ship operators. It is hoped that thiswill encourage timely and complete transmission of ship observations to NMC.

Future plans to improve the availability of drifting buoy data at NMCinvolves the establishment of a direct data link to the Service Argos datacenter in Landover, MD. This will make drifting buoy data available 2 hours
earlier.
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MONTHLY TABULATIONS OF .SURFACE MARINE REPORTS RECEIVED AT NMC FOR 1986
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PARAMETERS QUANTITY SUMMARIES FOR, 1927 09 01 OOZ TO 1987 09 30 23Z

:UNIQUE :UNKNOWN' OWS : MARS : FIXED : DRIFT :TOTAL NO.:

SHIPS : SHIPS : FIXED : FIXED : BUOYS I BUOYS :PARAMETER!

STATION ELEVAT :106080 5243 : 1072 3 8887 1 12861 : 24652 158995 
:20635 I1476555I

SEA LEVEL PRESS : 99610 : 4971 : 1070 : 8540 12229 20635 14765ji…-…~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~"
STATION PRESS : 1864: 12 0 0 : O--- 182-

WIND DIRECTION :102193 . 4984 1060 . 879 12099 2303 13151--------------- 106 -- ----------- 79 I 1099 I 30465 1226
WIND SPEED 2102193 : 4984 : 1060 887 1 2099 :3046 : 13226

AIR TEMPERATURE :102958 : 5089 1072 : 8879 : 12467 : 16612 147077

DEW POINT DEPRES : 54152 : 4103 : 1067 0 1299 : 12 : 60743
… - - - - -…-- -- - - - - - - - - - - - - - - - - - - - - - - - - - -

PRESENT WEATHER : 44294 : 3207 : 629 : 0 : 4 . 72 : 48212 I 5 ~~~78 4J 48212!

PAST WEATHER : 43846 : 3184 629 0: 5 78 4774

CLOUD COVER :106081440 594 114429 :106080 524072 I 0 --- 1-----

LOW CLOUD COVER : 76354 : 4103 1 1039 0 I 12 116 2 1624 
-- -- - -- - - -- - -- - - -- -- -- - -- . 0 : 144 1 59 : 1142 ; 

HGHT ABV GRND CL :106080 : 5243 : 1072 : 0 : 1440 : - -114429

QUALITY MARKERS :106080 | 5243 1072 2 8287 12861 45 1595
_____________________________________________________ 

_-______________-______

PERIOD WAVES : 71734 : 3920 2 813 0 17 07 : 7947 

HEIGHT WAVES 798210: 4067 936 CI 11374 : 2 9625

PERIOD SWELL 2 41927 2 2484 - 51- 0 94 5 ... 2

HEIGHT SWELL 43525: 2507 652 0 1 94 467 9
2677 655 0 J-69 :

DIR SWELL MOVNT : 45331 : 2677 655 1 94 4869
…---- - - - - -

SEA SURFACE TMP : 82800 1 4416 1 1062 3101 : 12517 18876 122772 

NO. RPTS. ON LAND: 800 : 59 , 1 0 1 : 752 1613:
________________________________- -- -_____________________________--______

…-- - - - - - - - - - - - -- - -

TOTAL AVAILABLE 1106080 : 5243 1 1072 1 8887 1 12661 1 24852 158995 

NO CAT 51 DATA It 0 0 01 0 -------- ---------------- 0 I70 0 59 315 2
NO CAT 52 DATA : 9455 394 7I: O n- 5973. 158292- I

TABLE 4.
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TIME DELAY DISTRIBUTION FOR SURFACE MARINE OBSERVATIONS RECEIVED BETWEEN 1587 09

NUMBER OF SURFACE MARINE OBSERVATIONS 158995 NUMBER OF SURFACE MARINE OBSERVATIONS

NUMBER OF SURFACE MARINE OBSERVATIONS TAKEN

01 OOZ TO 1987 09 30 23Z

WITH TIME MISSING 4

30 MIN (OR LESS) BEFORE SYNOPTIC HOUR 3202
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HOURS (( OR =) : 1 2
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