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Marine climate data products from the 1980s & early 1990s

Hsiung (1985) — CDS - FNMOC
GOSTA (1990) - UKMO MDB
Oberhuber (1988) — COADS R1
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Esbensen and Kushnir (1981) — TDF-11
Isemer and Hasse (1987) — TDF-11

Hans-Jorg Isemer - Lutz Hasse

The Bunker Climate Atlas
of the
North Atlantic Ocean

Volume 2: Air-Sea Interactions

Springer-Verlag Berlin Heidelberg New York Tokyo
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Air-sea fluxes: Isemer and Hasse (1987)

Chart 129

Net air-sea heat flux [W m™2]
Year
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GOSTA Atlas SST and MAT (1990)
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KNMI 45-column Hollerith punch card
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Punch card typists keying ship logbooks at KNMI in ~1950s
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TDF-11 manual (1968)

TAPE DECK

SURFACE MARINE OBSERVATIONS 1

. TDF-11

INTRODUCTION

SQURCE

Tape Data Family - 11 was derived from a variety of punched card decks. Observations were
obtained from Ship Logs, Ship Weather Reporting Forms, published Ship Observations, Automatic
Observing Bouys, Teletype Reports, and on ¢ards purchased from several foreign Meteorological

Services.

The quality of instruments ranges from those found aboard a 19th century Whaling Ship to the
most sophisticated electronic equipment used on today's Ocean Weather Ships. Observer

qualifications vary from Deck Hand to trained Meteorologist.

From this conglomeration, an effort was made to bring to the researcher of oceanic weather
patterns and sea conditions, a common observational format, designed for use with modern
electronic data processing equipment. The internmational Marine punched card (Deck 128),
established in 1963, was used as the basic input format to Tape Data Family - 11. Some
modifications were made so that previously recorded observations could become an integral

part of this Family.

QUALITY CONTROL AND CODE CONVERSIONS

The starting point for programming was the individual card deck. No attempt was made to
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TDF-11: standard and supplemental data

STANDARD FORMAT
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TDF-11: some data not kept

In cases where it was felt that elements were acceptable for conversion without significant
loss of resolution, the new values were placed in the common portion of the observation.

Elements or meteorological phenomena which did not lend themselves to conversion were
retained in the supplemental portion of the observation.

During the taping, additional quality control checks were made. These checks flagged or
rejected observations that did not meet specified conditions or limits. Extreme temperatures
were established for each Marsden Square and individual observations were compared against
these limits. Pressures were also checked against a set of extreme values. Ship positions
had to be in ocean, sea, or lake areas. Wind directions, visibility, weather, sea conditions

etc. had to be valid punches as defined by each card deck.
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TDF-11: some data not kept

In cases where it was felt that elements were acceptable for conversion without significant
loss of resolution, the new values were placed in the common portion of the observation.

Elements or meteorological phenomena which did not lend themselves to conversion were
retained in the supplemental portion of the observation.

During the taping, additional quality control checks were made. These checks flagged or
rejected observations that did not meet specified conditions or limits. Extreme temperatures
were established for each Marsden Square and individual observations were compared against
these limits. Pressures were also checked against a set of extreme values. Ship positions
had to be in ocean, sea, or lake areas. Wind directions, visibility, weather, sea conditions

etc. had to be valid punches as defined by each card deck.
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Lessons from ship tracking
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Ship tracking - January 1900
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Ship tracking — January 1900

-25.0

(] (] ooooOo 0Odf

-27.0

O [m] [m] o e
o Joining of records from
o —29.0 —
2 . e.g. logbook pages
-
9 0120J774 & 0120J775 -
oo
-31.0 L
O
11.00 8.00 59.5 -25.50 "01z0J774 ™ 10.00 192.0 B
12.00 8.00 57.5 =25.50 "0120J3774 ™ 10.00 182.0
—-330 13.00 8.00 56.5 -26.50 "0120J774 ™ 10.00 192.0 |
: 14.00 8.00 54.5 -26.50 "0120J775 ™ 10.00 192.0
15.00 8.00 54.5 =26.50 "0120J3775 ™ 10.00 192.0
_ 16.00 8.00 53.5 =-27.50 "0120J775 ™ 10.00 192.0 L
O 17.00 9.00 52.5 =-27.50 "0120J775 ™ 10.00 192.0
—-35.0 | | | | | | | |
350. 40. 50. 60. /0.
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January 1900 — adding info. from TDF-11 doc.
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TYPE OF LOGBOOKS

Small coastal sailing vessel
Sailing vessel
Steamer
Warship
Small boat weather book
Fishing steamer

Logbook Form 1, 7 groups
Observation time according to GMT
Logbook Form 2, 4 groups
Observation time according to
local time

Logbook Form 3, 4 Groups
Observation time according to GMT
Denmark

Norway

Holland

France

Norway

France
Denmark

Instrument observations only

Weather information by Beaufort

code Clouds code prior to 1930
Weather information word

description. Clouds code prior to 1930
Weather and clouds by Copenhagen code
Weather by Copenhagen

code Clouds code prior to 1930
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Joining of records from

. logbook pages

0J774 &0120J775 -
0 59.5 -25.50 "01z0J774 ™ 10.00 192.0 B
0 57.5 =25.50 "0120J3774 ™ 10.00 182.0
0 56.5 -26.50 "0120J774 ™ 10.00 192.0 |
0 54.5 -26.50 "0120J775 ™ 10.00 192.0
0 54.5 =26.50 "0120J3775 ™ 10.00 192.0
0 53.5 =-27.50 "0120J775 ™ 10.00 192.0 -
0 52.5 =-27.50 "0120J775 ™ 10.00 192.0
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TDF-11 additional information

Weather

University Scientific Expedition
Maritime or Governmental Agency
Naval

Privately owned Merchant or Cargo
Privately owned fishing boat

N FEFWUNHO
innu

deck 118 — Japanese ship obs # 1 “Ship class”

Netherlands
Norway
U.S.A.
United Kingdom
France
Denmark
Italy

India

Hong Kong
New Zealand
Ireland
Philippines
Egypt
Canada

Belgil deck 184 — GB Marine
South

austr ODS. “Country of origin”

QI EIWINIFIOIO O o0 Wnm FWwN O
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deck 196 — German marine “Ship

50
Sl
52
53
Su
35
67
69
70

S class” |
Commercial ships
Fishing ships
Commercial ships-shortened code
Fishing ships
Commercial ships-short code
Fishing ships
Research ship-with Meteorologist
Research ship-no Meteorologist
Light ships

(L L A T [ A [ £ A [ IO ||

deck 197 — Danish (and other)
polar obs “code sheet page #

000-499 Danish source

500-797 = British Expedition RRS Discovery
1925-1927 and RRS Wm. Scoresby

798 = French Antarctic Expedition
Pourquoi Pas 1908-1910

799 = Scottish Expedition RRS Scotia

1902-1904

800-999 = Russian Expedition F.J. Sedov

1912-1914
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Ship tracking January 1895

-34.0
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| |
—-38.0 LI —
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—42.0 EE —
H 5.00 0.00 307.0 -£9.00 " "
New track from data with m 300 0.00 307.0-49.00 ¢ .
_] . . 5.00 8.00 308.0 -48.00 " " L
) no ID information. All u 5.00 12.00 309.0 -47.00 " "
o u 5.00 16.00 309.0 -47.00 " "
5.00 20.00 309.0 -47.00 " "
:.2 —46.0 from same deck. [ | 6.00 0.00 310.0 -£6.00 " " —
phar 6.00 4.00 310.0 -46.00 " "
O ] 6.00 11.00 311.0 -45.00 ™ "
— 6.00 15.00 311.0 -44.00 " n
- u 6.00 19.00 311.0 -44.00 ™ " —
6.00 23.00 312.0 -43.00 " "
u 7.00  3.00 312.0 -43.00 " "
—50.0 — - 7.00  7.00 312.0 -43.00 " " |
- 7.00 11.00 313.0 -42.00 " "
- 7.00 15.00 313.0 -42.00 " "
7.00 19.00 313.0 -42.00 " "
] @ m 7.00 23.00 313.0 -42.00 " " -
8.00 3.00 314.0 -42.00 " "
] §.00 7.00 314.0 -42.00 " "
8.00 11.00 314.0 -41.00 " "
—54 0 - EEE 8.00 15.00 315.0 -£1.00 ™ " —
> 8.00 19.00 315.0 -41.00 N "
U §.00 23.00 316.0 -41.00 " "
9.00 3.00 317.0 -£0.00 " "
- u 9.00 7.00 317.0 -40.00 " " —
9.00 11.00 318.0 -4£0.00 " "
9.00 15.00 318.0 -4£0.00 " "

~58.0 | | — — |
295. 305. 315. 325.
Longitude

1895 1
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Ship tracking — January 1960

52.0 | | | | | |
ID 14101, deck 213 L, o°F 0 O
] u]
\ o
50.0 —
O
B no ID, deck 254 O
O
no ID, deck 926
48.0 o
[
o | n
go)
)
= 46.0 1
° o 1.00 0.00 300.1 40.70 "14101 " 9,00 213.0
_ 1.00 12.00 303.4 41.20 "31314101 " 10.00 902.0
1 1ID31314101 o 1.00 18.00 305.3 41.40 "31314101 " 10.00 902.0
0 2.00 0.00 306.9 41.70 "31314101 " 10.00 902.0
deck 902 2.00 6.00 308.3 41.80 "31314101 " 10.00 902.0
44 0 — 2.00 12.00 310.0 42.00 "31314101 " 10.00 902.0
O 2.00 18.00 311.3 42.50 "14101 " 9,00 213.0
3.00 0.00 312.7 43.00 "14101 " 9,00 213.0
— O 3.00 6.00 313.8 43.60 "14101 " 9,00 213.0
3.00 12.00 315.6 44.50 "14101 " 9,00 213.0
o 3.00 18.00 317.1 45.00 "14101 " 9,00 213.0
42‘0 — 4.00 0.00 318.5 45.50 "14101 " 9.00 213.0
4.00 6.00 323.9 47.30 " " 254.0
4.00 12.00 322.1 46.80 " " ... 926.0
_ 4.00 18.00 324.0 47.30 "14101 " 9,00 213.0
h 5.00 0.00 325.8 47.80 "14101 " 9,00 213.0
e 1D) 14101, deck 213 5.00 6.00 327.1 48.10 "14101 " 9.00 213.0
40.0 I I I I I I I I
305. 315. 325. 335. 345.
Longitude
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Decks containing common data

Pacific (US Resp.)

Atlantic (German ESST German
Resp.) HSST eceipts

Great Britain Marine YUK MDB \

All Ships

(1930 code) DWD Marine

Meteorological
Archive

UK MDB
German Marine

Indian (Netherlands

UK MDB Resp.) HSST

IMM Data
(foreign or
unknown origin)

Deutsche Seewarte Marine Netherlands Marine
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Eltanin

Deck 897 in ICOADS
* platform type = missing
* ID = missing

UNITED STATES RESEARCH SHIP ELTANIN

[Summarized from information pi'ovided by the National Science Foundation,
Washington 25, D.C.]
Under an agreement between the National Science Foundation and the
Military Sea Transportation Service, the ice-strengthened cargo ship Elfanin
has been converted into an Antarctic research ship and is due to make her
first voyage in April 1962.

Principal dimensions of the Eltanin are: length 81 m., (266 ft.), beam 15:6 m.
(51 ft.), draft 5-6 m. (19 ft.), displacement 8,800 tons. The vessel is propelled
by diesel-electric engines of 2,700 shp, driving twin screws, and has an
endurance of about 10,000 miles at a speed of 15 knots.

Built in 1957 as an Arctic supply ship, conversion of the Eltanin to her new
role entailed substantial rearrangement of both interior and deck spaces.
Cargo holds have been turned into laboratories and aft a combined helicopter
and weather balloon launching deck has been added. The ship has been equipped
for the investigation of numerous disciplines which include meteorology,
upper atmosphere studies, marine biology, physical oceanography, submarine
geology and geomagnetic studies. A scientific staff numbering 32 will be carried
in addition to the civilian crew of 47.

On her first cruise the Eltanin will operate off Cape Horn and will be based
in Valparaiso, Chile.
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ICOADS Supplemental data
SS lllinois, January 1880

Red circles =
original ICOADS
locations

Green circles =
locations
interpolated
between midday
fixes using ICOADS
supplemental data

-50 -40 -30 -20
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A reprocessing of ICOADS?

New, sophisticated, dataset construction methods need more
information:

« platform identifiers
 information on quality, metadata, observation types

ICOADS (and TDF-11 before that) kept most of the available
information

 information may have been lost at many stages before this
What would we gain from revisiting the earlier data?
 prior to Release 2.5 “worse duplicates” were not kept

 but input data to dupelim retained (now available by deck in Imr
format)

* Duplicate elimination and land masking could be rerun
* More information extracted from supplemental fields
« Examination of inconsistencies between decks -> improved quality
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Deck 194/201 comparison - 1860

60°N

40°N

Z0°N

OD

205

LI T
LW oy il

50°E 150°E 110°W 10°W
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Deck 194/201 comparison - 1860

Year Month Day Hour Lon Lat Deck ID SST Wind spd Dir Cloud
1860. 3.00 8.00 3.00 188.5 -56.50 201.0 "01141" 6.70 12.30 304.0 8.000
1860. 3.00 8.00 3.00 188.5 -56.50 194.0 "101141" 6.70 12.30 304.0

1860. 3.00 8.00 4.00 178.5 -54.50 194.0 "101141" 6.70 12.30 259.0
1860. 3.00 12.00 2.00 213.5 -59.50 201.0 "01141" 4.40 9.80 11.0 8.000
1860. 3.00 12.00 2.00 213.5 -59.50 194.0 "101141" 4.40 9.30 11.0
1860. 3.00 15.00 16.00 237.5 -58.50 201.0 "01141" 2.80 9.80 281.0 8.000
1860. 3.00 15.00 16.00 237.5 -58.50 194.0 "101141" 2.80 9.30 281.0
1860. 3.00 16.00 16.00 245.5 -58.50 201.0 "01141" 3.90 9.80 236.0 8.000

1860. 3.00 16.00 16.00 245.5 -58.50 194.0 "101141" 3.90 9.30 236.0
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‘dupelim allowances”

d) Allowances

Ten allowances were defined for the Release 1 pre-1970s version of dupelim
(see Release 1, pp. K21-K22 and K27-K29) but allowance #7 was not applicable
as discussed on p. K28 of Release 1, and allowance #8 is implemented as part

of Erecondltlonlng of decks 155-156 (see sec. 2.2). The remaining allowances
apply to
#1 Temperatures off by less than 1 degree
ddcd‘.

#2 Present weather off by units digit (any match with the Atlas)

#3 Wind ranges used to test for equality (all decks; listed in Release
1, Table K5-4), applied to both measured and estimated wind before July
1963 (exclusive). After July 1963, the ranges are applied unless the

two winds beirs-aczwasved J-.,.jk hawna a wind camand {ndiaakbavw (WUTL Ahacsd e

wind was meas
oowe wx#2 Present weather off by units digit
of the allowa __

for discussion of different wordlng compared to Release 1, p. K28, and

of expanded WI values defined in LMR6 versus LMR5.]

#4 Pressure to whole millibars (deck 192 vs. HSST or MDB, deck 193

vs. HSST, or HSST vs. MDB; and any location and time match with deck

555 or 899). One of two sliahtlv different checks is used (with the __

= #3 Wind ranges used to test for equallty

deck 192 ve. 1Bu-152 OF T55-14% ﬁHSST), 0.1 hPa'1s added to 'HSST
--deck 192 vs. 215 or 254 (MDB) , 0.1 hPa is added to MDB
--deck 193 vs. 150-152 or 155-156 (HSST), 0.1 hPa is added to HSST
and then another test for equality is made to tenths hPa. Or, for the
following cases:
--deck 150-152 or 155-156 vs. 215 or 254
--location B B
Bade'Ss motiiz #5 Temperatures lost digits
from the orlglna - e I .
previously missing but is now bexng recovered from supplemental data,
plus MDB decks of non-UK origin in which pressure differences have
been identified. Deck 555 is post-1949 data.)
#5 Temperatures lost digits (deck 193 vs. HSST decks other than 192).
Air and sea surface temperature problems occur in some HSST reports
(i.e., SID=2-4) that match deck 193. If air temperatures are equal
between reports
is necced._mer FH A 6- Or 7-hour tlme dlfference
must be tested ¢
when two dlglts ez ®W Ve o wae -ad L LMD wgrmar one - - - "
HSST report is zero (signs must also be the same). Otherwise, they are
unequal. For example, temperatures 20.3 and 0.3 would be equivalent
using this scheme. |[NOTE: The original wording of this allowance

are
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A reprocessing of ICOADS?

A wealth of information is available in ICOADS supplemental data
Reinstate original format data (e.g. Beaufort force)

* revisit conversions

Better tailor data formats to observation types, e.g.

* historical logbooks

* Ocean Weather Ships

* Drifting buoys

Track data within decks before merging and identifying duplicates
Improved duplicate identification, allowing for position errors
 and retain all duplicates for those that want to try themselves
Pilot project to assess value of going back to “card images”
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