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I. INTRODUCTION

The oceans cover approximately seventy percent of the earth surface and
have a significant influence on global weather and climate. However, the
oceanic domain is less densely sampled for surface meteorclogical parameters as
compared to land. For example, figures 1 and 2 show northern hemisphere
synoptic surface data distribution at 00Z over land and sea, respectively. The
number 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 use
should be made of this data in studies of atmospheric and oceanographic
processes.

National Meteorological Center (NMC) receives real-time synoptic marine
data from various platforms. A1l data that are available by the scheduled model
run 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 is
important to ensure that all data arrives in time to be. used within NMC's
analyses and quality controlled in real time to maximize their impact on
forecasts. Therefore, systems collecting surface marine reports must be
monitored to ensure maximum availability of data. As a first step, synoptic
surface marine platforms, observation parameters, and receipt time of all data
received at NMC are being monitored. In addition, quarterly ship track summaries
-of all Voluntary Observing Ships (V0OS) are compiled. These summaries are
 routinely provided to the Office of Ocean Services and the Marine Observing
Program 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. '

ITI. 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 by
voluntary ships, naval and research vessels, drifting and fixed buoys, ocean
weather stations and marine reporting stations. These reports are transmitted to
NMC by coastal radio stations, the Global Telecomnunication System (GTS) and the
GOES data collection network. Table 1 shows a weekly scan for each platform per
synoptic 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 received
at 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} .



During 1986, NMC received 2,209,566 synoptic marine observationms. 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 1ist, 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 nap 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

A .



this monitoring effort it is clear that while the amount of surface marine data
available 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 received
at NMC, monthly and quarterly surface marine tabulations are delivered to the
Marine Observing Program of the Observing System Branch and the National Ocean
Services for distribution to voluntary ship operators. It is hoped that this
will encourage timely and complete transmission of ship observations to NMC.

_ Future plans to improve the availability of drifting buoy data at NMC
involves the establishment of a direct data link to the Service Argos data
center in Landover, MD. This will make drifting buoy data available 2 hours
earlier. :
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- MONTHLY TRBULATIONS OF SURFACE MARINE REPORTS RECEIVED AT NMC  FOR 1986 TDTAL'
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TIME.DELAY DISTRIBUTION FOR SURFACE MARINE OBSERVATIONS RECEIVED BETWEEN 1937

o9 Ol

00z TO 1987 G9 IO 23

NUMBER OF SURFACE MARINE OBSERVATIONS 1358995 NUMBER OF SURFACE MARINE OBSERVATIONS WITH TIME WMISSING 4

NUMBER OF SURFA;EANARINE\DBSERVQTIDNS TAKEN 30 MIN (OR LESS) BEFORE SYNOFTIC HOUR

TIME-DELAY DISTRIBUTION FOR UNISHF

HOURS (¢ OR =) @ 1 2 3 8 1¢ UP-TO~DATA DUT-OFF

TOTAL BY BIN _ ' 46031 3186l 8701 4796 202 140

CUMULATIVE TOTAL . 44031 77892  8&6T73 104202 10553 108076

CUMOCATIVE PCT . 43,39 73,43 81,83 58, 23 99.87 160,00

TIME-DELAY DISTRIEUTION FOR UNKSHP

HOURS (¢ OR =) I 1 2 3 6 8 16+ UFP-TO-DATA CUT-OFF .

TOTAL BY B 1371 14565 845 158 160 30 8 '
CUMULATIVE orar - 1371 5836 3581 5819 5108 5235 5243
CCOMUCATIVE PET - - 246015 54,09 70.21 1.51 97,43 95,55 16260

TIME-DELAY DISTRIBUTION FOR - OWS

HOURS (¢ OR =) 1 1 z 3 5 8 10

TOTAL BY B 1027 24 10 1 ]

oM AT TVE TaTaL 1027 1051 1061 1072 1072

CUMULATIVE PCT  95.80 98.034  98.97 120, 0D 100,50

TIME-DELAY DISTRIBUTION FOR MARS(D)
 HOURS (¢ OR =) 3 1 z 3 5 8 16 UF-TE-DATH CuT-OFF
TOTAL BY BIN 858z 156 45 o 0 o

CUMULATIVE TOTAL 5382 e738  aves 8887 . B8g7 587

EUMULATIVE FCT S7 98.3z 98.83 160, 00 100,60 1G0. GO

TIME-DELAY DISTRIBUTION FOR  FEUDYS -

MOURS (¢ OR =) 1 1 2o 3 8 5 N
TOTAL BY BIN 11998 251 &1 2

LOMUTATIVE  TOTAL 11998 12249 12310 12431

CUMUCATIVE PET . 93.29 95.24 95.72 Son 2b

TIME-DELAY DISTRIBUTION FOR  DEUOYS

HOURS: ({ DR =} : S 2 3 4 ) b} & 7 8 ? v

TOTAL BY BIN bo44 104469 4418 1601 T o744 s :‘ 2452 100 : 9

CUMUCATIVE TOTAL 2844 . 17113 21531 23132 23875 24403 EA645 24745 23834

CUMULATIVE FCT 26,73 .4B.85 Bb.6A 93,08 55,07 9819 §9.17 7.7 §9.57

TIME-DELAY DISTRIBUTION FOR ALL RFTS

HOURS (¢ OR =) © 1 2 3 4 5 . b6 7 8 5 16

TOTAL BY BIN 75653 44pzo 14080 7024 4109 2A31 3863 5099 teg 240

CUMULATIVE. TOTAL ELE3 119879 133959 140983 145092 1475323 151385 154445 158073 108413

CUMULATIVE FET 47.53 75.40 83,26 8B.47 9i.2b6 9279 5FE.32  §8.40  FR.AE 99.24






