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ABSTRACT

VOSE, RUSSELL S., RICHARD L. SCHMOYER, PETER M. STEURER, THOMAS C.

PETERSON, RICHARD HEIM, THOMAS R. IG_, and JON K. EISCHEID. 1992.

The Global Historical Climatology Network', Long-Term Monthly Temperature,

Precipitation, Sea Level Pressure, and Station Pressure Data. ORNL/CDIAC-53, NDP-
041. Carbon Dioxide hfformation Analysis Center, Oak Ridge National Laboratory, Oak

Ridge, Tennessee. 315 pp.

Interest in global climate change has risen dramatically during the last several years. In a
similar fashion, the number of data sets available to study global change has also increased.

Unfortunately, these data sets have been compiled by mal_y different organizations/researchers,

making it confusing and time consuming for individual researchers to acquire the "best" data.

In response to this _apid growth in the number of global data sets, the Carbon Dioxide

Information Analysis Center (CDIAC) and the National Climatic Data Center (NCDC) commenced
the Global Historical Climatology Network (GHCN) project. The purpose of this project is to

compile an improved global base-line data set of long-term monthly mean temperature,

precipitation, sea level pressure, and station pressure for a dense network of worldwide
meteorological stations. Specifically, the GHCN project seeks to consolidate the numerous pre-

existing national-, regional-, and global-scale data sets into a single global climate data base that

can be updated, enhanced, mad distributed at regular intervals.
The first version of the GHCN data base was completed during the summer of 1992. lt

conr,tins 6039 temperature, 7533 precipitation, 1883 sea level pressure, and 1873 station pressure

stations. Ali stations have at least 10 years of data, 40% have more than 50 years of data, and

10% have more than 100 years of data. "l_e majority of stations have fairly complete records

(72% are missing less than 10% of their data). Furthermore, 80% of ali station records continue

into the 1980s or 1990s. Spatial coverage is good over most of the globe, particularly for the

United States and central Europe. In comparison to other major global data sets, dramatic

improvements are evident over South America, Africa, and Asia.
The GHCN data base has been subjected to a large amount of quality control. For example,

ali impossibly extreme values have been set to missing. In addition, ali stations (some 17,000)

were plotted and visually inspected for "gross" data processing errors and discontinuities, ali of
which are documented in the data base itself.

At this point, the GHCN data base is considered to be one of the best long-term climate data

sets available for the study of global climate change. Furthermore, the data base will continue to

evolve in the coming years. Planned improvements entail tile inclusion of additional data, the

correction of erroneous data, the adjustment of data inhomogeneities, the addition of new

variables, and the production of gridded data sets.
The GHCN data base is available as a Ntuneric Data Package (NDP) from CDIAC. The

NDP consists of this docmnent and two magnetic tapes that contain machine-readable data files

:- and accompanying retrieval codes. This document describes, in detail, both the GHCN data base
and the contents of the magnetic tapes.

-
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I. NAME OF THE NUMERIC DATA PACKAGE

The Global Historical Climatology Network: Long-Term Monthly Temperature, Precipitation, Sea
Level Pressure, and Station Pressure Data

2. PRINCIPAL INVESTIGATORS

Russell S. Vose

Carbon Dioxide Information Analysis Center

Oak Ridge National Laboratory
Post Office Box 2008

Oak Ridge, Tennessee 37831-6335

Richard L. Schmoyer

Statistical Computing Office

Oak Ridge National Laboratory
Post Office Box 2008

Oak Ridge, Tennessee 37831-6367

Peter M. Steurer, Thomas C. Peterson, Richard Helm, Thomas R. Karl

National Oceanic and Atmospheric Administration
National Climatic Data Center
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Jon K. Eischeid

Cooperative Institute for Research in Environmental Sciences
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3. KEYWORDS

Global climate change; regional climate change; monthly means/totals; temperature; precipitation;

sea level pressure; station pressure.

4. BACKGROUND INFORMATION

Greenhouse gas concentratiorLs in the atmosphere have increased markedly during the last

several decades (Keeling et al. 1990; Conway et al. 1988). Most simulations of climate change

suggest that detectable, if not significant, modifications of global temperature, precipitation, and

pressure patterns may accompany these rising concentrations. A number of studies (e.g., Gmza

and Apasova 1981; Jones et al. 1986a; Jones et al. 1986b; Bradley et al. 198'7; Diaz et al. 1989;
Jones et al. 1989; Karl et al. 1989; Virmikov et 'al. 1990) have examined the global climate record

of the past 50-150 years in order to verify the presence (or absence) of an enhanced greenhouse



effect. Most of these studies have at best detected only a small long-term trend in global climate.
lt is conceivable that the greenhouse gas.-induced changes, if in fact they have occurred, are too

small to be measured. On the other hand, the present climate record may be inadequate for the

assessment of global climate change.

The main source of global historical climatological data is a series of manuscript publications
called the World Weather Records (WWR), which has been produced by the Smithsonian

Institution (1927, 1934, 1947), the U.S. Weather Bureau (1959, 1967), and the National

Environmental Satellite Data and Information Service (NESDIS) (1983, 1991). Except for the first

version, which contains data through 1920, each version of the WWR contains 10 years of data

(i.e., 1921-1930; 1931-1940; 1941- 1950; 1951 -1960; 1961..1970; 1971-1980) for hundreds of first-

order and cooperative weather stations worldwide. Another source of more recent climatological

data is a series of manuscript publications called Monthly Climatic Data for the World (MCDW),

which has been produced monthly by NESDIS since 1961. The MCDW publication consists

primarily of first-order weather station data that have been exchanged through the Global Tele-

communications System on a real-time basis.

The WWR and the MCDW archives are acquired at regular intervals by the National Center
for Atmospheric Research (Spangler and Jerme 1990), and comprise a subset of a data base called

the World Monthly Surface Station Climatotogy (WMSSC). In addition to WWR and MCDW

reports, the WMSSC contains data acquired through the efforts of individuals or special projects.

In all, nearly 4000 stations are available. The WMSSC is one of the most frequently used data

bases for the study of global climate change (WMO 1990). Unfortunately, the WMSSC contains
data from only a very small proportion of the roughly 40,006 worldwide slations that currently

measure temperature and precipitation at least one time per day (WMO 1983). Furthermore, most

of the stations in the WMS_C are. located at urban or airport sites and, in general, are unevenly

distributed across the globe.
Some researchers (e.g., Wemstedt 1972; Bradley et ai. 1985; Eischeid et al. 1991) have

compiled their own global and hemispheric data sets for specific applications. These data sets

typically combine data from the WMSSC with data from other sources to better sample rural and

data-sparse areas. Some data sets also include homogeneity adjustments to compensate for

changes in station location, instrumentation, and urbanization. However, many are subject to

relatively little quality control.

In response to this rapid growth in thc number of global data sets, the Carbon Dioxide

hfformation Analysis Center (CDIAC) and the National Climatic Data Center (NCDC) commenced

the Global Historical Climatology Network (GHCN) project. The purpose of this project is to

construct an improved global base-line data set of raonthly mean temperature, precipitation, sea

level pressure, and station pressure for a dense network of worldwide meteorological stations.

Specifically, the GHCN project se6ks to consolidate the numerous pre-existing national-, regional-,

and global..scale data sets into a single global climate data base that can be updated, enhanced,

and distributed at regular intervals. Planned improvements entail the inclusion of additional data,

the correction of erroneous data, the adjustment of data hahornogeneities, the addition of new

variables, and the production of gridded data sets.

This Numeric Data Package contains the first version of the GHCN data base (i.e., GHCN

Version 1.0). The NDP consists of this document and two magnetic tapes containing machine-
readable data flies and accompanying retrieval codes. This document describes in detail both the

GHCN data base and the contents of the magnetic tapes. Specific emphasis is placed upon
exploring the spatial and temporal dimensions of the data base. l.,imitations and restrictions on

the utility of the data base are also discussed.



$. SOURCE AND SCOPE OF THE DATA

'_'t_epurpose of this section is to provide a detailed description of the GHCN dat_:base.
Informati.on _gazding data base compilation is presented firs1. Each variable (temperature,
precipitation, sea level pressure, and _ation pressure) i,_then discussed at length.

COMPILATION OF THE GHCN DA_"ABASE

The compilation of the GHCN data base took piace in several stages, beghming with data
set acquisition. The GEC_4data base was assembled from the various national-, continental-, and
global-scale daia bases listed in Table 1. Most of the global data sets haTable 1 are.,,derived frcs_r_
the WMSSC, and tl_ereforecontain mar_yof _e same statiorts (i.e., duplicates). However, each
also includes previou!,,_lyundigitizesdda_.athat either extends the records of WMSSC stations or
consi_stsof observations from additional stations. Similarly, most oft he national- and continental-
scale da.ta sets in Table I contain nttmerous stations that have never been incorporated into a

global data base. In addition, several of the natiotml-scale data sets, notably tl_osefrom the USSR
and China, were only recently made available through bilateral data exchanges md ttms have
rarely, if ever, been used by anyone outside their r,=,_pectivecountries.

The second step in the compilation of the GHCN data base entailed scrutinizing and re,vising
ali station inventory parameters (i.e., country codes, station numbers, station names, latitudes,

longitudes, and elevations), Whenever possible, ali such pa rametel_swere updated with t_.emost
recent information available from the World Meteorological Organization (WMO).

In the third compilation step, all data sets were merged and subjected U_a process that
removed the numerous "duplicate" stations. On average, for each unique temperature az_d
precipitation station, there were.two duplicates, while for sea level pressure and station pressure,
there was an average of one duplicate, station for each unique station,

In the final compilation step, ali stations in the data base were subjected to a two-part quality
control analysis. In the first part, all observations exceeding certain ttwesholds (obtained from
world record values) were set to missing, ha the secox_dpart, each time series was plotted and

inspeoted for "gross" errors (i.e., errors visible to the naked eye). Some erroneous values were
readily con,ected (i.e., observations with missing negative signs, etc.), while others were
uncorrectable a_d had to be set to missing,

Data collection (,'ksopposed to analysis) w_ emphasized during the first year of the project,
As a result, the GHCN data base is considerably larger than mos_of its predecessors. Specifically,
the GHCN data base contains 80 aad 100% more temperature and precipitation stalJons,
respectively, th_ the WMSSC (t_:enumber of sea level pressure and station pressure stations is
roughly the same for both data bases). Furthemlore, across ali variables, many of the statior.s in
_he GHCN data base have longer periods of record than their counterparts in the WMSSC.

Oi_lyone restriction was applied to limit Lh,e size of the data base. To be included, a station
was required to have a mirtimum of I0 years of d_a for at least one of tl_e four variables.

Con.sequenfly,the distribution of stations across the globe is uneven. For example, hadustrialized
count ties such as the United States have a large network of sl.ationswith periods of record in

excess of 10 years, while developing cotmtries such as Brazil have only a small r_umberof stations

with long petiods of record. A detailed i_wentory of all station,s in the GHCN data b_e is
, presenteA in Appendix C. As a future goal, an eff'o_ wiUbe made to develop a data set consisti:ng

only of long-term records from a network of statiormthat is more uniformly distributed across the
globe.



Table 1. Inventory of data sets from which the GHCN data ba_ was compiled

Data Set Source/Contributor Stations '_

60-station teml._,rature/precipitation data base for Institute of Atmospheric Physics 60

the PeopLe's Republic of China Chinese Academy of Sciences

Beijing, China

277-s*ation temperalla'e/precipitation dala base for A. Douglas 277

Mexico Creighton University

U.S. Historical Climatology Network Serial Carbon Dioxide Information 1219

Temperature and Precipiteaion Data AnalyGis Center

223..station temperature/precipitation data base for Research Institute of Hydro- 223

the Union of Soviet Socialist Republics meteorological Information

Obni.nsk, Russia

243-station temperature data base for _.esearcl't Institute of Hydro- 243

the Union of Soviet Socialist Republics metzcr..,logical Infl)rmation

ObninsL Russia

622-st_.tion precipitation data base for P. Ya, Gmisman 622

the Union of Soviet St_cialist Repubtics National Climatic Data Center _.

65..station temperature/pressure data base for T.H. Jacka 65

selec,led sites irl th,e Southern Hemisphere Austr,qian Antarctic Division

African precipitation data ba_e National Climatic Data Center 1087

compiled by S. Nicholso,n

T1_799: African Historical Precipitation Data l',/ational Climatic: Data Center 967

T[Y)7_._: Non-African Historical. Precipitation Data National C_Jrr,.atic Da_a Center 114a6

C -.

A Comprehensive Precipitation Data Set for J.K. Eischeid et al. 5328

Global La_d Area._ Cooperative Institute for Resewch :
in Environmental Sciences

1872-station temperature dat_ base for gZobal P.D. Jones et al. 1872

land areas University of East Anglia

World Monthly Surface Station Climatology W. Spangler and R. Jenne 3806

National Center for Atrnt_spher/c Research

World Weather Records (196 I-1970 & 1971.198,0) National CIhn atic Da_a Center 2411

6775-sta_tion temperature/p,recipitation data base Climate Analysis Cen_er 6775

for global lant',lacea_

"Den.ores the maxi.murrl number of station:s; each da_ set c.an have a different number of _tations fo_reach va.riable. --
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TEMPERATURE

The GHCN data base contains mean monthly temperature data (in tenths of degrees Celsius)

for 6039 stations throughout the world. Detailed information regarding the lengths of station

records is given in Fig. 1. The majority (61%) have records for fewer than 50 years, but a

significant proportion (10%) have records in excess of 100 years. The longest period of record

for any given station is 290 years (1701-1990 for Berlin-'rempelhof, Germany). Most records

(90%) end in the 1980s. No data are available for any station after 1990.

The global distribution of temperature aations is depicted in Fig. 2. The density of stations

in central North America and central Europe is extremely t_igh, and moderately high in eastern

Europe, central Asia, and eastem Asia. Significant data gaps are evident in northern North

America, the Amazon basin, the Sahara desert, the Alabian peninsula, northern Asia, the Tibetan

plateau, the East Indies, western Australia, and ali of Antarctica. The global distribution of

stations with 50 years or more of data (Fig. 3) is characterized by a lower density of stations in

ali are_'._,and the appearance of additional data gaps over,_outh America, Africa, and central Asia.

Static,ns with 100 years or more of data (Fig. 4) are primarily restricted to eastem North #ane_ca,

central Europe, and scattered pockets in Asia. There are, few stations in the Southern Hemisphere

with 100 years of dam.

The evolution of the temperature station network through time is presented in. Fig. 5. In

general, the number of sta_.ionshas increased over the past 300 years, particularly in third-world

countries. The rate of increase has accelerated since the late nineteenth century, owing to the

widespread introduction of reliable thermometers and the increased habitation of areas that wer_.

previously less populated (Figs. 6-8). The sheala increase in the number of stations in 1951 ,rod
in 1961 is due to the inclusion of the 1951-1960 and 1961-1970 versions of the WWR data set

in the WMSSC. The similar increase in the number of stations in 1981 is due to tl'.e inclusion

of the Climate Analysis Center global temperature and ptx_cipitation data set, which comains a

lwge number of stations that. only have data for the period 1981-1990. The decrease in the

number of stations in 1971 results from the inclusion of only three of the six volumes of the 1971-

1980 WWR publication (i.e., three volumes have yet to be prepared and thus could not be
included). The decrease in the number of stations in the late 1980s results from the fact that most

of the data sets from which the GHCN was compiled were produced during the late 1980s.

The proportion of stations with various quantities of missing data is detailed in Fig. 9.

Nearly 77% of ali stations are missing less than 10% of their data. Typically, these are the same

stations in central North America, Europe, and central Asia with the longest periods of record
(Fig. 10). In contrast, the data-sparse areas of the Amazon basin and Sahara desert are

characterized by higher proportions of missing data.



F!g. 1. Histogram of the number of GHCN temperature stations with various record
lengths.

Fig. 2. Locations of GHCN temperature _ations with at least 10 years oi' data.



Fig. 3. Locationsof GHCNtemperaturestationswith at least 50 years of data.

Fig. 4. Locationsof GHCNtemperaturestationswith at least 100 yearsof data.
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Fig. 5. Plot of the number of GHCN temperature stations by year from I700.1990.

Fig. 6. Locations (if GHCN temperature stations in 1885.
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Fig. 7, Locations of GHCN temperature stations in 1935,

. Fig, 8, Locations of GHCN tennperature stations in 1985,
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Fig. 10. Locations of GHCN temperature stations missing <10% of their data.
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PRECIPITATION

The GHCN data base contains total monthly precipitation data (in tenths of millimeters) for
7533 stations throughout the world. Detailed ilfformation regarding the lengths of station records
is given in Fig. 1I. A slight majority (55%) have records in excess of 50 years, and a significant
proportion (13%) have records in excess of 100 years. The longest period of record for any given
station is 291 years (1697-1987 for Kew, United Kingdom). Most records (76%) end in the
1980s. No data are available for any stationafter 1990.

The globaldistributionof precipitationstationsis depictedin Fig. 12. The density of stations
in central North America, centralEurope,sub-SaharanAfrica,and eastern Australiais extremely
high, and moderately high in eastern Europe and Asia. Significant data gaps are evident in
northern North America, central South America, the Sahara desert, the Arabian peninsula, the

Tibetan plateau, the East Indies, and all of Antarctica. The global distribution of stations with 50

years or more of data (Fig. 13) is characterized by a lower density of stations in most areas and
the appearance of additional data gaps over southern Africa, central Asia, and western Australia.
Stations with 100 years or more of data (Fig. 14) are concentrated in eastern North America,
central Europe, and eastern Australia.

The evolution of the precipitation station network through time is presented in Fig. 15. In
general, the number of stations has increased over the past 300 years, particularly in third-world
countries. The rate of inel'ease has accelerated since the late nineteenth century, owing to the

increased habitation of areas that were previously less populated (Figs. 16-18). The sharp increase
in the number of stations in 1951 is due to the inclusion of the 1951-1960 version of the WWR
data set in the WMSSC. The decrease in the number of stations after i971 results from the

inclusion of only three of the six volumes of the 1971-1980WWR publication (i.e., three volumes
have yet to be prepared and thus could not be included). The continuing decrease in the number
of stations through the 1980s results from the fact that most of the data sets from whicli the
GHCN was compiled were produced during the late 1980s, and in the case of the African data
sets, in the early 1980s or late 1970s.

The proportion of stations with various quantifies of missing data is detailed in Fig 19.
Nearly 72% of ali stations are missing less than 10% of their data. Typically, these are the same
stations in central North America, central Europe, and eastern Australia with the longest periods

= of record (Fig. ?0). In contrast, the data-sparseareas of South America andnorthern Africa are
characterizedby higher proportionsof missing data.
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Fig. 12. Locations of GHCN precipitation stations with at least 10 years of data.
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Fig. 13. Locations of GHCN precipitation stations with at least 50 years of data°

Fig. 14. Locations of GHCN precipitation stations with at least I00 years of data.
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Fig. 15. Plot of the number of GHCN precipitation stations by year from 1700-1990.

Fig. 16. Locations of G[ICN precipitation stations in 1885.
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Fig. 17. Locations of GHCN precipitation stations in 1935.

= Fig. 18. Locations of GHCN precipitation stations in 1985.
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SEA LEVEL PRESSURE

The GHCN data base co,nt,'drtsmean monthly sea level pressure data (in tenths of millibars)
for 11883stations throughout ,he world. Detailed i|fformation regarding the lengths of station
records is given in Fig. 21 The majority (89%) have records for fewer than 50 years, and only
a small F,roportion (2%)have records in excess of 100 years. The longest period of record for
any given station is 216 years (1755-1970 for Basel/Binningen, Switzerland). Most records (72%)
end in th,e 1980s. No data are available tor any station after 1988.

The global distrib,ution of sea level pressure,stations is depicted in Fig. 22. The density of
stations in central Europe is extremely tligh, axldmoderately high in much of the res'tof the world.
Significant data gaps are evident .innor,hem North America, the Amazon basin, the Sahara desert,
soutt_em Africa, the Arabiar. peninsula, the Gobi desert, the East Indies, and ali of Antarctica.
The global distribution of stations with 50 years or more of data (Fig. 23) is characterized by a
low density of stations in ali areas. There are very few stations with 100 years or more of data
ff'ig. 24).

The evolution of the sea level pressure station network :hrough time is presented in Fig. 25.
In general, the number of statiora has increased over the past 250 years, particularly in third-world
countries, The rate of increase has accelerated since the nineteenth century, owing to the
widespread availability of reliable instrumentation and the increased habitation of areas that were
previously less populated (Figs. 26-28). The sharp increase in the number of stations in 1921,
1931, 1941, 1951, and 1961 is due to the inclusion of various versions of the WWR data set in

the WMSSC, The decrease in the number of statio_mafter 1971 results from the inclusion of only
three oi' the six volumes of the 1971-1980 WWR pub|ication (i.e., three volumes have yet to be
prepared and thus could not be included).

The proportio,n of stations with various quantities of missing data is detailed in Fig. 29,
Nearly 66% of all stations are missing le,_sthan 1.0%of their data. Typically, these are the same
stations in central North America and central Europe with the longe_ .periodsof record (Fig. 30).
In contra.st,the data _arse areas of South America, Africa, and Asia are characterized by higher
proportions of mis,sing data.
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Fig. 22. Locations of GHCN sea level pressure stations with at least 10 years of data.
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Fig. 23. Locations of GHCN sea level pressure stations with at least 50 years of data.

: Fig. 24. Locations of GHCN sea level pressure stations with at least I00 years of data.
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Fig. 25. Plot of the number of GHCN sea level pressure stations by year from 1700-
1990.

Fig. 26° Locations of GHCN sea level pressure stations in 1885.
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Fig. 27. Locations of GHCN sea level pressure stations in 1935.
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Fig. 28. Locations of GHCN sea level pres_re stations in 1985.
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STATION PRESSURE

The GHCN data base contains mean monthly station pressure data (in tenths of millibars) for

1873 stations throughout the world. Detailed information regarding the lengths of station records

is given in Fig. 31. The majority (83%) have data for fewer than 50 years, and only a small

proportion (4%) have records in excess of 100 years. The longest period of record for any given

station is 221 years (1768-1988 for Geneve-Coimrin, Switzerland). Most records (71.%) end in

the 1980s. No data are available for any station after 1988.

The global distribution of sea level pressure stations is depicted in Fig. 32. The density of

stations in central Europe is extremely high, and moderately high in most of the rest of the world.

Significant data gaps are evident in northern North America, the Sahara desert, the Arabian

peninsula, the Gobi desert, the East Indies, and ali of Antarctica. The global distribution of

stations with 50 years or more of data (Fig. 33) is characterized by a low density of stations in

most areas, except central North America, centrai Europe, and the Indian subcontinent. Stations

with 100 years or more of data (Fig. 34) are primarily restricted to these same areas.

The evolution of the station pressure station network through time is presented in Fig. 35.

In general, the number of stations has increased over the past 250 years, particularly in third-world
countries. The rate of increase has accelerated since the late nineteenth century, owing to the

widespread availability of reliable instrumentation and the increased habitation of areas that were

previously less populated (Figs. 36-38). The sharp increase in the number of stations in 1951 is
due to the inclusion of the 1951-1960 version of the WWR data set in the WMSSC.

The proportion of stations with various quantities of missing data is detailed in Fig. 39.

Nearly 75% of ali stations are missing less than 10% of their data. Typically, these are the soane
stations in eastern North America and central Europe with the longest periods of record (Fig. 40).

In contrast, the data sparse areas of nonhem South America, northern Africa, and Asia are

characterized by higher proportions of missing data.
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Fig. 31. Histogram of the number of GHCN station pressure stations with various
record lengths.

Fig. 32. Locath)ns of GHCN station pressure stations with at least I(}years of data.
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Fig. 33. Locations of GHCN station pressure stations with at least 50 years of data.

Fig. 34. Locations of GHCN station pressure stations with at least 100 years of data.
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Fig. 35. Plot of the number of GHCN station pressure stations by year from 1700-1990.
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Fig. 36. Locations of GHCN station pressure stations in 1885.
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Fig. 37. Locations or GHCN station pressure stations in 1935•

• . • o .. °: °..." .

°eo • •

Fig. 38. Locations of GHCN station pressure stations in 1985.
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6. APPLICATIONS OF THE DATA

1_e spatial and temporal resolution of the GHcN data base makes it well suited for use in

long-term local.., regional-., and global-scale climatological analyses. Specific applications might

involve, for example, the computation of long-term temperature and precipitation "nonnals" for'

individual stations or climatic regions, or the generation of hemispheric or global temperature,

precipitation, or pressure anomalies for the detection of possible greenhouse gas-induced climate
changes. Related applications might involve file creation of a gridded GHCN data base which

could be compared to other gridded data sets (e.g., Jones et al. 1991; Legates and Willmott 1990)

or general circulation model output.

7. LIMITATIONS AND RESTRICTIONS

The following section details some of the problems that characterize the GHCN database.

The topics to be covered include station homogeneity, metadata quality, data precision,

computational methods, and recording practices.

STATION HOMOGENEITY

A time series representing the variations of a climatological element is called homogeneous

if the variations are caused only by the effects of weather or climate. A variety of anthropogenic .

factors may create an inhomogeneous time series such as the one portrayed in Fig. 41, including

systematic changes in the environment of the station (e.g., urbanization, deforestation, irrigation),

station relocations (e.g., position, elevation), instrumentation or exposure changes, changes in

observers or observation times, and changes in the methods used to calculate daily or monthly

3OO
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Fig. 41. Plot of monthly precipitation totals for an inhomogeneous time series.
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averages. Urbanization poses the mos! systematic type of iKthomogeneily encounlered in global-

scale climatological data sets. On a regional or global scale, file cumulative effects of urban

wamling can lead Io significant overeslimales of climate change. Large-scale (i.e., national)

changes in instrumenlalion ()r recording practices can also introduce substantial, ii somewhat

unpredictable, discontinuities in the climate record. Less importtuat from a regional or global

standpoint are the local changes in station location, insirumentalion, or recording practices, which

cumulatively contribute raJ_dom errors over large spatial fields. However, these problems cim be

signific_mt for kwal-scale analyses.

No quantitative assessments of homogeneity have been made for stations in the GHCN data

base. However, each lime series was plotted and visually inspected for "g_oss" disconlinuilies.

In the GHCN flag code files, ali such problems are llagged al the approximate h)calion of the

inhomogeneity. The reader is advised Io use these flags, in conjunction with more quantitative

diag_ostics such as the Mann-Kendall rtmk statistic (Maim 1945), to verify these and identify other

subtle inhomogeneities.

METADATA QUAHTY

The GHCN data base was compiled from a number of different data sets thai included

various quantities of metadata. A few data sets documented station relocations and
instrumentation changes while most others provided only station names and coordinates. For this

reason, the GHCN data base contains only the most elementary metadata parameters (e.g., station

number, name, latitude, longitude, and elevation). Latitude and longitude are specified to the

nearest hundredth of a degree. However, the values supplied by individual data sets were often
rounded to the nearest tenth of a degree. As a result, some distinct stations appear, to be located

in exactly the same piace. Elevations are specified in whole meters. However, a relatively large

: proportion (25%) are missing. Furthennore, many elevations that were supplied by various data

sources may be unreliable due to the different types of elevations that may be reported (Steurer

1990). For example, one source may supply barometer elevations while others may report station

elevations. Detailed station history information is not currently available in the GHCN data base.

DATA PRECISION

In the GHCN data base, temperature data are archived to the nearest tenth of a degree,

precipitation to the nearest tenth of a millimeter, and pressure to the near'est tenth, of a millibar.

" In numerous cases, however, lhc wdues in the source data sets were specilied lo the nearest whole

_- unit (e.g., whole millimeters rather lhaJl tenths of millimeters). For some stations, the rounding

was internally consistent (i.e., ali observations in the time series had the same level of precision),

but for many others, the rouI_ding was inconsistent (i.e., some values in the time series were

rounded while others were not). Detailed documentation on changes in precision is not currently
available in the GHCN data base.

Another potential precision error might have been introduced if the data v_ues had been

previously converted from English to Metric anits, For example, a F',dlrenheit temperature that

has been rounded tc) the neare_;t whole degree cannot be converted to tenths of degrees Celsius

without introduc, ing a certain amount of error (unless the origin',d Fahrenheit temperature was an

integer value). Detailed documentalion on data conversions is not currently available in the
GHCN data base.
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COMPUTA'FltJNAL METHODS

The GHCN data base contains monthlymean temperature,sea level pressure, and station

pressure data. Unfortunately, the method used to compute the monthly mean values can vary trom

time to time and from station to station. For example, a monthly mean temperature for a first-
o_er weather station can be determined by averaging the hourly or three-hourly observations.

On the other hand, the monthly mean temperature for a cooperative weather station can be,

obtained by averaging the daily maximum and minimum temperatures and optionally applying a
24-hour correction factor. In short, the definition of a monthly mean value has never been

standardized. Furthermore, the number of observations that are used to calculate the monthly

means are difficult to obtain from the individual countries making the observations. Detailed

documentation on computational methods is not currently available in the GHCN data base.
i

RECORDING PRACTICES

Recording practices [e.g., time of observation (TOB); type and exposure of instrumentation]

can vary from time to time and from station to station. TOB biases are more typical of

cooperative weather station records thaz_ of first-order weather station records, lt is relalwely
: common for the TOB to change from month to month or from year to year at a given Iocatic.m,

and relatively uncommon fi)r even nearby sites to record observations at the same time of the day.
In contrast, instrumentation and exposure bi,'_ses characterize both cooperative and first-order

weather station records. Instrumenta'ti_m changes occur less frequently ,qlan changes in the TOB,

but are particularly important in the case c)fprecipitation, as there are currently more _an 50 types

of recording gauges in use worldwide (Sevruk and Klemm 1989; WMO 1990). In addition, no
universally accepted instrument exposure settings have been adopted. Current WMO practice

permits, for example, surface temperature observations to be taken between 1.25 and 2.00 meters

above the ground.

In general, TOB axedinstrumentation problems are relatively insignificant over large areas,

unless a systematic (i.e., nationS) adjustment hxs been introduced, lt is known, for example_ that

in C_'_,nadaand the USSR, new gauge desigrLs were widely adopted sometime after 1960. In the

United Kingdom, the introduction of a "turf wall" (a circular embankment of soil around the

gauge) has led to significant changes in instrument exposure, Detailed documentation of such

TOB a_.l instrumentation changes is not currently available in the GHCN data base.
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9. QUALITY ASSURANCE OF THE GHCN DATA BASE

An important part of the NDP process at CDIAC involves the quality assurance (QA) of data
before distribution. Data received at CDIAC are rarely in condition for immediate distribution,

regardless of the source. To guarantee data of the highest possible quality, CDIAC conducts
extensive QA reviews. Reviews involve examining file data for completeness, reasonableness, and

accuracy. Although they Ilave common objectives, these reviews are tailored to each data set,

often requiring extensive programming efforts. In short, the QA process is a critical component

in the value-added concept of supplying accurate, usable data for researchers.

METADATA

Ali stations in the GHCN data base are annotated with station inventory information (i.e.,

country code, station number, name, coordinates, and elevation). Ali such metadata quantities

were verified or corrected, whenever possible, through comparison with tlfird-party sources.

Country Codes

The GHCN data base was compiled from the various national-, regional-, and global-scale
data bases listed in Table 1. Most of the_ data sets contained, in one form or another, the name

of the country in which each station was located. CDIAC converted the country metadata in its

various forms to a three-digit country code. The first digit in this code refers to a WMO region

number (e.g., 1 = Africa, 2 = Asia, etc.). The second and third digits in the country code jointly

comprise a country number which coincides with the ranges of WMO numbers for a specific

country. A list of ali country codes is supplied in Appendices A and B. CDIAC verified the

accuracy of country codes through a digital comparison of each station's coordinates with the

boundaries of the appropriate country. Inconsistencies were inspected manually and corrected

where, necessary. Statiorts lacking country metadata were assigned country codes using a similar

digital comparison of the station's coordinates with the boundaries of ali countries in the world.

Country code assignments for island and border stations were also inspected manually and

corrected where necessary.

Station Numbers

CDIAC assessed the accuracy of ali WMO numbers through a digital comparison of each

station with its correspondipg entry in the latest version of WMO Publication No. 9, Vol. A
(Observing Stations). The WMO Vol. A contains a complete list ot' ali WMO stations that collect

meteorological data, their station numbers, names, latitudes, longitudes, and elevations. Stations

with names or coordinates that were significantly different from the official WMO entries were

inspected manually. Nearly 1O00 station numbers were corrected _ts a result. Numerous station

numbers were uncorrectable, however, as they represented stations that did not belong to the

WMO network. Consequently, ali station nmnbers in the GHCN data base axe seven digits in

length. In most cases, the last two digits of a station number are 00, and the first five digits are
the station's normal WMO number (e.g., 1234500). For those stations where no WMO number

was currently in use, the last two digits of the station number are other than 00 and the first five

digits are the WMO number of the nearest active WMO station in the same country (e.g.,
1234501).
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Station Names, Coordinates, and Elevations

Ali metadata parameters were updated for stations with valid WMO numbers. Specifically,

the original names, coordinates, and elevations supplied with each WMO station were replaced

with the corresponding values for those parameters in the WMO Vol. A. Stations without valid
WMO numbers could not have their meladata verified, due to the lack of reference documentation.

CLIMATE DATA

CDIAC assessed the accuracy of ali temperature, precipitation, sea level pressure, and station

pressure data using a two part QA procedure. First, the data were digitally screened for extreme

values. Ali observations exceeding the following thresholds, based in part on known world record

values, were set to missing:

1) mean monthly temperatures less than -73,0 degrees or in excess of 58.0 degrees Celsius,
2) monthly precipitation totals less than 0 millimeters or in excess of 9300 millimeters,

3) mean monthly sea level pressures less than 900 millibars ox' in excess of 1080 millibars,

4) mean monthly station pressures less than 500 milliba_'s or in excess of 1080 millibars.

The second part of the QA analysis entailed plotting ali time series arid visually inspecting

them for "gross" errors (e.g., Fig. 42). When possible, erroneous values were revised (e.g.,
observations with missing negative signs, etc). Otherwise, they were set to missing. Observations

which were unusual but not so extreme as to be obviously erroneous were flagged as suspect.
Major discontinuities were also flagged. Ali such flags can be found in the GHCN flag code files.

The reader is strongly encouraged to utilize these files in his/'her analysis.
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Fig. ,;2. Plot of monthly precipitation totals for a time series with an erroneous value.
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DUPLICATE DATA

The GHCN data base was created from numerous pre-existing archives which contained data

for many of the same stations. For example, precipitation data fbr Beijing, China, were present

irl the Eischeid et al. global precipitation data base and the 60 station People's Republic of China

data base (see Table 1). CDIAC digitally inspected ali such duplicate station records to ensure

that the data for each were, in fact, the same. Frequently, important differences were evident in

allegedly identical sets of data. In general, the factors leading to the existence of nonidentical

duplicates involve rounding conventions, keypunch problems, and data transcription errors. Figure

43 portrays the differences between the aforementioned duplicate Beijing records. For most years,

the duplicates are identical. However, during the early 1890s, the late 1920s, and the middle

1930s, the duplicates are markedly different. In addition, from 1970 through 1988, one of the

duplicates appears to be. rounded to the nearest millimeter, leading to small, but potentially

important, differences in precision.

For roughly 70% of ali stations with valid WMO numbers, the duplicate stations were

identical, but had slightly different periods of record. In these cases, CDIAC merged ali available

records in order to maximize the length and completeness of the resulting time series. The

remaining 30% of ali WMO duplicates differed in some nontrivial manner. In cases when the

duplicates were not the same, the duplicate with the longest period of record was selected. This

solution is arbitrary, but was not expected to cause any extertsive problems, as it is extremely
uncommon for duplicates with the same WMO number to be completely different. In contrast to

WMO stations, very few stations without valid WMO numbers (less than 10%) were duplicates.
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Fig. 43. Plot of monthly differences between duplicate Beijing precipitation records.
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10. HOW TO OBTAIN THE DATA PACKAGE

The GHCN data base is available in machine-readable form, upon request, from CDIAC

without charge. CDIAC will also distribute subsets of the data base as needed, lt can be acquired

on two 9-track magnetic tapes, or from CDIAC's anonymous l-,q'P area (see F/'P address below).

However, due to space constraints, it will not be distributed on floppy diskette. Requests should

include any specific tape instructions (i.e., 1600 or 6250 BPI, labeled or non-labeled, ASCII oi"

EBCDIC chtu'acters, variable or fixed-length records) required by the user to access the data.

Requests not accompanied by specific instructions will be filled on 9-track, 6250 BPI, standard-

labeled tapes with EBCDIC characters. Requests should be addressed to:

Carbon Dioxide Information Analysis Center

Oak Ridge National Laboratory
Post Office Box 2008

Oak Ridge, Tennessee 37831-6335
U.S.A.

The tapes and documentation can also be ordered by telephone, fax, and electronic mail:

Telephone: (615) 574-0390

Fax: (615) 574-2232

Electronic Mail: BITNET: CDP@ORNLSTC

INTERNET: CDP@ STC 10.CTD.ORNL.GO V
OMNET: CDIAC

FTP: CDIAC.ESD.ORNL.GOV (128.219.24.36)

Enter "ftp" as the userid.

Enter your electronic mail address as the password (e.g., "rtv@ornlstc").

Change to the directory "pub/ndp041".
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PART 2

INFORMATION ABOUT THE MAGNETIC TAPES



11. CONTENTS OF THE MAGNETIC TAPES

The following is a list of files distributed on the two magnetic tapes by CDIAC along with
this documentation.

File number Logical Size in Record Block Record

and description records megabytes formatj size length

First Tape

1. General descriptive 638 0.052 FB 8,000 80
information file

2. FORTRAN IV data retrieval 48 0.004 FB 8,000 80

code to read and print
Files 8-11 on the first

magnetic tape

3. FORTRAN IV data retrieval 41 0.003 FB 8,000 80

code to read and print
Files 12-15 on the first

magnetic tape

4. FORTRAN IV data ietrieval 44 0.004 FB 8,000 80

code to read and print
Files 1-4 on the second

magnetic tape

5. SAS®data retrieval 9 0.001 FB 8,000 80

code to read and print
Files 8-11 on the first

magnetic tape

6. SAS®data retrieval 8 0.001 FB 8,000 80

code to read and print
Files 12-15 on the first

magnetic tape

7. SAS®data retrieval 15 0.1301 FB 8,000 80

code to read and print
Files 1-4 on the second

magnetic tape

8. Temperature 6,039 0.489 FB 8,000 80
station inventory file

9. Precipitation 7,533 0.610 FB 8,000 80
station inventory file

10. Sea level pressure 1,883 0.153 FB 8,000 80
station inventory file
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File number Logical Size in , Record Block Record

and description records megabytes format' size length

11, Station pressure 1,873 0.152 FB 8,000 80

station inventory file

12, Temperature 308,052 24.952 FB 8,000 80
data file

13. Precipitation 495,101 40.103 FB 8,O[10 80
data file

14. Sea level pressure 65,776 5.328 FB 8,000 80
data file

15. Station pressure 73,542 5.957 FB 8,000 80
data file

Second Tape

1. Temperature 308,052 24.952 FB 8,000 80

flag code file

2. Precipitation 495,101 40.103 FB 8,000 80

flag code file

3. Sea level pressure 65,776 5.328 FB 8,000 80

flag code file

4. Station pressure 73,542 5.957 FB 8,000 80

flag code file

m

Total

1903073 154.149

=

'FB = fixed block.
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12. DESCRIPTIVE FILE ON THE MAGNETIC TAPES

The following is a listing of the descriptive file on the first magnetic tape distributed by

CDIAC. This file is intended to provide the details (i,e., variable descriptions, fomiats, and units)
about eacla file associated with this NDP.

TITLE OF THE DATA SET

The Globa_lHistorical Climatology Network: Long-Term Monthly Temperature, Precipitation, Sea
Level Pressure, and Station Pressure Data

PRINCIPAL INVESTIGATORS

Russell S. Vose

Carbon Dioxide Information Analysis Center

Oak Ridge National Laboratory
Post Office Box 2008

Oak Ridge, Termessee 37831-6335

Richard L. Schmoyer

Statistical Computing Office

Oak Ridge National Laboratory
Post Office Box 2008

Oak Ridge, Tennessee 37831-6367

Peter M. Steurer, Thomas C. Peterson, Richard Helm, Thomas R. Karl

National Oceanic and Atmospheric Administration
National Climatic Data Center

Federal Building
Asheville, Nol,'l,h Carolina 28801

Jon K. Eischetd

Cooperative h|stitute for Research in Environmental Sciences

Campus Box ,. 16
Boulder, Colo:rado 80309-0216

SOURCE AND SCOPE OF THE DATA

The purpose of this section is to provide a detailed description of the GHCN data base.

Information regarding data base compilation is presented first. Each variable (temperature,

precipitation, sea level pressure, and station pressure) is then discussed at length.
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Compilation of the GHCN Data Base

The compilation of the GHCN data base took piace in sever_ stages, beginning with data

set acquisition. The GHCN data base was assembled from the various national-, continental-, and

global-scale data bases listed in Table 1. Most of the global data sets in Table 1 are derived from

the WMSSC, and therefore contain many of the same stations (i.e., duplicates). However, each

also includes previously undigitized data that either extends the records of WMSSC stations or

consists of observations from additional stations. Similarly, most of the national- and continental-
scale data sets in Table 1 contain numerous stations that have never been incorporated into a

global data base. In ",xddition,several of the national-scale data sets, notably those from the USSR
and China, were only recently made available through bilateral data exchanges and thus have

rarely, if ever, been used by anyone outside their respective countries.

The second step in the compilation of the GHCN data base entailed scrutinizing and revising
ali station inventory parameters (i.e., country codes, station numbers, station names, latitudes,

longitudes, and elevations). Whenever possible, ali such parameters were updated with the most

recent information available from the World Meteorological Organization(WMO).

In the third compilation step, all data sets were merged and subjected to a process that

removed the numerous "duplicate" stations. On average, for each unique temperature and

precipitation station, there were two duplicates, while for sea level pressure and station pressure,

there was an average of one duplicate station for each unique station.
In the final compilation step, ali stations in the data base were subjected to a two-part

quality control anaiysis. In the first part, ali observations exceeding certain thresholds (obtained
from world record values) were set to missing. In the second part, each time ,series was plotted

and inspected for "gross" errors (i.e., era)rs visible to the naked eye). Some erroneous values

were readily corrected (i.e., observations with missing ne_,ative signs, etc.), while others were
uncorrectable and had to be set to missing.

Data collection (as opposed to an_ysis) was emphasized during the first year of the project.

As a result, the GHCN data base is cortsiderably larger than most of its predecessors. Specifically,

the GHCN data base contains 80 and 100% more temperature and precipitation stations,

respectively, than the WMSSC (the number of sea level pressure and station pressure stations is

roughly the same for t,x)th data bases). Furthermore, across ali variables, many of the stations in

the GHCN database have longer periods of record than their counteqgarts in the WMSSC.

Only one restriction was applied to limit the size of the data base. To be included, a station

was required to have a minimum of 10 years of data for at least one of the four variables.

Consequently, the distribution of stations across the globe is uneven. For example, industrialized

countries such as the United States have a large network of stations with periods of record in

excess of 10 years, while developing countries such as Brazil have only a small number of stations

with long periods of record. A detailed inventory of ali stations in the GHCN data base is

presented in Appendix C. As a future goal, an effort will be made to develop a data set consisting
only of long-term records from a network of stations that is more uniformly distributed across the

globe.

Temperature

The GHCN data base contains mean monthly temperature data (in tenths of degrees celsius)

for 6039 stations throughout the world. The majority (61%) have records for fewer than 50 years,

but a significant proportion (10%) have records in excess of 100 years. The longest period of
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record for any given station is 290 years (1701-1990 for Berlin-Tempelhof, Germany). Most

records (90%) end in the 1980s. No data are available for any station ',filer 1990.

The density of stations in central North America and central Europe is extremely high, and

modera_ly high in eastern Europe, central Asia, and eastem Asia. Significant data gaps are
evident in northern North America, the Amazon basin, the Sahara desert, the Arabian peninsula,

northern Asia, the Tibetan plateau, the East Indies, westem Australia, and ali of Antarctica. The

global distribution of stations with 50 years or more of data is characterized by a lower density
of stations in ali areas, and the appearance of additional data gaps over South America, Africa,

and central Asia. Stations with 100 years or more of data are primarily restricted to eastem North

America, central Europe, and scattered pockets in Asia. There are few stations in the Southern

Hemisphere with 100 years of data.

In general, the number of stations has increased over the past 300 years, particularly in third-
world countries. The rate of increase has accelerated since the late nineteenth century, owing to

the widespread introduction of reliable thermometers and the increased habitation of areas that

were previously less populated. The sharp increase in the number of stations in 1951 and in 1961
is due to the inclusion of the 1951-1960 and 1961-1970 versions of the WWR data set in the

WMSSC. The similar increase in the number of stations in 1981 is due to the inclusion of the

Climate Analysis Center global temperature and precipitation data set, which contains a large
number of stations that only have data for the period 1981-1990. The decrease in the number of

_ stations in 1971 results from the inclusion of only three of the six volumes of the 1971-1980

WWR publication (i.e., three volumes have yet to be prepared and thus could not be included).
The decrease in the number of stations in the late 1980s results from the fact that most of the data

sets from which the GHCN was compiled were produced during the late 1980s.

Nearly 77% of ali stations are missing less than 10% of their data. Typically, these are the
same stations in central North America, Europe, and central Asia with the longest periods of

record. In contrast, the data-sparse areas of the Amazon basin and Sahara desert are characterized

by higher proportions of missing data.

Precipitation

The GHCN data base contains total monthly precipitation data (in tenths of millimeters) for

7533 stations throughout the world. A slight majority (55%) have records in excess of 50 years,

and a significant proportion (13%) have records in excess of 100 years. The longest period of
record for any given station is 291 years (1697-1987 for Kew, United Kingdom), Most records

(76%) end in the 1980s. No data are available for any station after 1990.

The density of stations in central North America, central Europe, sub-Saharan Africa, and

eastem Australia is extremely high, and moderately high in eastem Europe and Asia. Significant

data gaps are evident in northern North America, central South America, the Sahara desert, the

Arabian peninsula, the Tibetan plateau, the East Indies, and ali of Antarctica. The global
distribution of stations with 50 years or more of data is characterized by a lower density of

stations in most areas and the appearance of additional data gaps over southem Africa, central
: Asia, and western Australia. Stations with 100 years or more of data are concentrated in eastem

North America, central Europe, and eastem Australia.

In general, the number of stations has increased over the past 300 years, particularly in third-
world countries. The rate of increase has accelerated since the late nineteenth century, owing to

J the increased habitation of areas that were previously less populated. The sharp increase in the
: number of stations in 1951 is due to the inclusion of the 1951-1960 version of the WWR data set
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in the WMSSC. The decrease in the nunaber of stations "after 1972 results from the inclusion of

only three of the six volumes of the 1971-1980 WWR publication (i.e., three volumes have yet

to be prepared and thus could not be included). The continuing decrease in the number of stations

through the 1980s results from the fact tl_at most of the data sets from which the GHCN was

compiled were produced during the late 1980s, ;rod in the c_se of the Aft'loan data sets, in lh

early 1980s or late 1970s.

Nearly 72% of all stations are missing less than 20% of their data. Typically, these are the

same stations in central North America, central Europe, and eastern AustrMia with the longest

periods of record. In contrast, the data-sparse area:_ of South America and northern Africa are

characterized by higher proportions of missing data.

Sea Level Pressure

The GHCN data base contains mean monthly sea level pressure data (in tenths of millibars)

for 18t_;3stations throughout the world. The majority (89%) have records for fewer than 50 years,

and only a small proportion (2%) have records in excess of 100 years. The longest period of

record tbr any given station is 216 years (1755-1970 for Basei/Binningen, Switzerland). Most
records (72%) end in the 1980s. No data are available for any station a.tier 1988.

The density of stations in central Europe is extremely high, and moderately high in much o.f

the rest of the world. Significant data gaps are evident in northern N_rth America, the Am_on

basin, the S',dmra desert, southern Africa, the Arabian peninsula, tl_e Gobi desert, the East Indies,

and ali of Antarctica. The global distribution of stations wilh 50 years or more of data is

characterized by a low density of stations it_ali areas. There are very few statiotts with I00 years
or more of data.

In general, the number of stations has increased over the past 250 yea_,'s,particularly in third-

world countries. The rate of increase has accelerated since the nineteenth century, owing to the

widespread availability of reliable instn.lmentation and the increased habitation of areas that were

previously less populated. The sharp increase in the number of stations in 1921, 2931, 1941,
1951, and 1961 is due to the inclusior_ of various versions of the WWR data set in the WMSSC.

The decrease in the number of stations Mter i971 results from the inclusion of only three of the

six volumes of the 1971-1980 WWR publication (i.e., three volumes have yet to be prepared and
thus could not be included).

Nearly 66% of ali stations ate missing less than 10% of their data. Typically, these are the

same stations in centr_ North America and central Europe with the longest periods of record. In

. conltrast, the data sparse ;_eas of South America, Africa, and Asia are characterized by higher

pn:_porfions of mi,_sing data.

Station Pressure

The GHCN data base contains mean m(mthly station pressure data (in lenths of millibam) for

1873 stations throughout the world. The majocity (83%) have data for fewer than 50 years, _md

only a small proportion (4%) have records in excess of lfX) years. The longest peri_)d of record
tc_rany giver_ stat'ion is 221 years (I 768-1988 for Ger_eve-Cointrin, Switzerland). Most records

(7l_-_) end in the 19_l)s. No data are available for any station after 1988.

, The density of stations i_ central Europe is extremely high, and moderately high in most of

the rest _f the world. Signific;mt data gaps are evident in nonhero North America, the Sahara

-
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desert, the Arabian peninsula, the Gobi desert, the East Indies, and ali of Antarctica. The global

distribution of stations with 50 years or more of data is characterized by a low density of stations

in most areas, except central North America, central Europe, and the Indian subcontinent. Stations

with 100 years or more of data are primarily restricted to these same areas.

In general, the number of stations has increased over the past 250 years, particularly in third-

world countries. The rate of increase has accelerated since the nineteenth century, owing to the

widespread availability of reliable instrumentation and the increased habitation of areas that were

previously less populated. The sharp increase in the number of stations in 1951 is due to the
inclusion of the 1951-1960 version of the WWR data set in the WMSSC.

Nearly 75% of ali stations are missing less than 10% of their data. Typically, these are the

same stations in eastem North America and central Europe with the longest periods of record.

In contrast, the data sparse areas of northern South America, northern Africa, and Asia are

characterized by higher proportions of missing data.

DATA FORMAT

This NDP consists of 19 files archived on two magnetic tapes. The first tape contains the

following 15 files:

• this descriptive file
• FORTRAN IV data retrieval routine to read and print the station inventory files

• FORTRAN IV data retrieval routine to read and print the climate data flies

• FORTRAN IV data retrieval routine to read and print the flag code files

• SAS ®data retrieval routine to read and print the station inventory files
• SAS ®data retrieval routine to read and print the climate data files

• SAS ®data retrieval routine to read and print the flag code files

• temperature station inventory file
• precipitation station inventory file

, sea level pressure station inventory file

• station pressure station inventory file

• temperature data file

• precipitation data file

• sea level pressure data file
• station pressure data file

The second tape contains the following four files:

• temperature flag code file

• precipitation flag code file

° sea level pressure flag code file

° station pressure flag code file
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STATION INVENTORY FILES

This numeric data package contains four station inventory flies. The t'irst (File 8 on the first

magnetic tape) provides a list of the 6039 stations associated with the mean monthly temperature

data set. The second (File 9 on the first magnetic tape) provides a list of the 7533 stations

associated with the total monthly precipitation data set. The third (File 10 on the first magnetic

tape) provides a list of the 1883 stations associated with the mean monthly sea level pressure data

set. The fourlh (File 11 on the first magnetic tape) provides a list of the 1873 stalions associated

with the mean monthly station pressure data set.
Each file contains essenlial information about each station, including country identification

number, station identification number, station name, latitude, longitude, elevation, first year of

record, last year of record, and percent of data missing. The presence or absence of major

discontinuities in each time series is also noted. The station inventory files can be read using the

following FORTRAN IV code:

INTEGER COUNTRY, STATION, ELEV, FIRST, LAST, DISC

REAL LAT, LON, MISSING
CHARACTER * 25 NAME

READ (1, 1, END=99) COUNTRY, STATION, NAME, LAT, LON, ELEV,
•FIRST, LAST, MISSING, DISC

1 FORMAT (13,17,2X, A25, 1X, F6.2, lX, F7.2, "1X, 14,
• IX, 14,1X, 14, 1X, F4.1, 1X, I1)

These files can 'also he read using the following SAS ® code:

INPUT COUNTRY 1-3 STA'riON 4-10 NAME $13-37 LAT 39-44 LON 46-52 ELEV 54-57

FIRST 59-62 LAST 64°67 MISSING 69-72 DISC 74;

Stated in tabular form, file conler|l_'_include the following:

Variable Vail able Starling Ending

Variable type width column column

COUNTRY Numeric 3 I 3

STATION Numeric 7 4 10

NAME Character 25 13 37

LAT Numeric 6 39 44

LON Numenc 7 46 52

ELEV Numeric 4 54 57

FIRST Numeric 4 59 62

LAST Numeric 4 64 67

MISSING Numertc 4 69 72

DISC Numeric ] 74 74
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where

COUNTRY is a three-digit country code (e.g., 404 = United States of America, etc.).

STATION is a seven-digit station identificalion number. In most cases, the last two digits
of this variable are 00, and the first five digits are the station's nomlal WMO

number (e.g., 1234500). For some stations, no WMO number was cutTently in
use. In these cases, the last two digits of STATION are other than 00, and the

first five digits are the WMO number of the nearest active WMO station (e.g.,
1234501).

NAME is the name of the station.

LAT is the latitude of the station in decimal degrees. Stations in the Southern

Hemisphere have negative latitudes.

LON is the longitude of the station in decimal degrees. Stations in the Western

Hemisphere have negative longitudes.

ELEV is the elevation of the station in meters. Missing elevations are coded as -999.

FIRST is the first year for which data are available at this station.

LAST is the last year for which data are available at this station.

MISSING is the percent of the record with missing data.

DISC is a code which can be used to identify a time series which contains a "gross"

discontinuity (i.e., one which was readily identified when the time series was

plotted and analyzed visually). If DISC is l, then the station has a major

discontinuity. If DISC is 0_ then the station has no major discontinuities.
However, it could still contain more subtle discontinuities.
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CLIMATE DATA FILES

This NDP includes four data files that contain time series .of monthly climatic

measurements. The first (File 12 on the first magnetic tape) consists of mean monthly lemperature

data in tenths of degrees Celsius. The second (File 13 on the first magnetic tape) consists of tot',d

monthly precipitation data in tenths of millimeters. The third (File 14 on the first magnetic tape)

cottsists of mean monthly sea level pressure data in tenths of millibars. The fourtll (File 15 on

the lirst magnetic tape) consists of mean monthly slation pressure data in tenths of millibars.

These four file,_only contain climate data. Flag codes indicating the source and reliability

of each monthly v;due have also been compiled. These codes are archived in four flag code files
which are described in a later section. The reader is strongly encouraged to utilize these flag

code,,; in his/her an',.dysis.

Each logic',d record in tile climate data files contains a country identification number, a

station identification number, a year, and 12 monthly data values. Each file is sorled by station

number and year and can be read using the following FORTRAN IV code:

INTEGER COUNTRY, STATION, YEAR, MONTH(12)
READ (1, 1, END=99) COUNTRY, STATION, YEAR, (MONTH(J), J = 1, 12)

1 FORMAT (13,17,14,1215)

These files can also be read using the following SAS® code:

INPUT COUNTRY 1-3 STATION 4-10 YEAR 11-14 (MONTH1-MONTH12) (5.);

Staled in tabular fonn, the contents include the following:

Variable Variable Starting Ending

Variable type width column column

COUNTRY Numeric 3 1 3

STATION Numenc 7 4 10

YEAR Numenc 4 11 14

MONTH 1 Numenc 5 15 19

MONTH2 Numenc 5 20 24

MONTH3 Numenc 5 25 29

MONTH4 Numenc 5 30 34

MONTH5 Numeric 5 35 39

MONTH6 Numeric 5 40 44

MONTH7 Numenc 5 45 49

MONTH8 Numenc 5 50 54

MONTH9 Numenc 5 55 59

MONTH I0 Numenc 5 6(3 64

MONTH 11 Numeric 5 65 69

MONTH i2 Numenc 5 70 74
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where

COUNTRY is a three-digit country code (e.g., 404 = United States of America, etc.).

STATION is a seven-digit station identification number. In most cases, the last two digits
of this variable are 130,and the first five digits are the station's normal WMO

number (e.g., 1234500). For some stations, no WMO number was currently in
use. In these cases, the last two digits of STATION are other than 00, and the

first five digits are the WMO number of the nearest active WMO ,station(e.g.,
1234501).

YEAR is the year of the data record.

MONTH(I-12) are the monthly data values. Missing data values are coded as -9999. Mean
monthly temperatures are in tenths of degrees celsius. Monthly precipitation
totals are in tenths of millimeters, with trace totals coded as -8888. Mean

monthly sea level pressures and mean monthly station pressures are in tenths of
millibars.

53

_m



FLAG CODE FILES

This numeric data package includes four flag code files that contain i_ffonnafion regarding

the source of each montlaly data v_ue, its reliability, whether or not it has been modified, and

whether or not a discontinuity is present. These files correspond on a line-by-line basis with the

clirnate data files described in the previous section. The first (File 1 on the second magnetic tape)

provides the flag codes for the mean monthly temperature data set. The second (File 2 on the

second magnetic tape) provides the flag codes for the tot_ monthly precipitation data set. The

third (File 3 on the second magnetic tape) provides the flag codes for the mean monthly sea level

pressure data set. The fourth (File 4 on the second magnetic tape) provides the flag codes tbr the

mean monthly station pressure data set.

Each logic'ii record in these files contains a country number, a station number, a year, and

12 sets of data source codes and flag codes (one set per month). Each file is sorted by station

number and year and can be. re'td using the following FORTRAN IV code:

INTEGER COUNTRY, STATION, YEAR, SOURCE(12), REVISE(12),
*SUSP(12), DISC(12)
READ (1, 1, END=99) COUNTRY, STATION, YEAR,

*(SOURCE(J), REVISE(J), SUSP(J), DISC(J), J = 1, 12)
1 FORMAT (13,17,14,12(12,311))

These flies can 'also be read using the following SAS ®code:

ARRAY SOURCE(12);
ARRAY REVISE(12);
ARRAY SUSP(12);
ARRAY DISC(12);
INPUT COUNTRY 1-3 STATION 4-10 YEAR 11-14 @;
DO J = 1 TO 12;

INPUT SOURCE(J) 2. REVISE(J) '1.SUSP(J) 1. DISC(J) 1. @;
END;

Stated in tabular form, the contents include the following:

Variable Variable Starting Ending

Variable type width column column

COUNTRY Numeric 3 1 3

STATION Numeric 7 4 10

YEAR Numeric 4 11 14

SOURCE I Numeric 2 15 16

REVISEI Numeric 1 17 17
SUSPECT1 Numeric 1 18 18

DISC ! Numeric 1 19 19

SOURCE2 Numeric 2 20 21

REVISE2 Numeric 1 22 22
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Variable Variable Starting Ending

Variable type width column column

SUSPECq2 Numenc 1 23 23

DISC2 Numenc 1 24 24

SOURCE3 Numenc 2 25 26

REVISE3 Numeric 1 27 27

SUSPECT3 Numenc 1 28 28

DISC3 Numenc 1 29 29

SOURCE4 Numenc 2 30 31

REVISF.A Numenc 1 32 32

SUSPECT4 Numenc 1 33 33

DISC4 Numeric 1 34 34

SOURCE5 Numenc 2 35 36

REVISE5 Numeric 1 37 37

SUSPECT5 Numeric 1 38 38

DISC5 Numeric 1 39 39

SOURCE6 Numeric 2 40 41

REVISE6 Nurnenc l 42 42

SUSPECT6 Numeric 1 43 43

DISC6 Numeric I 44 44

SOURCE7 Numeric 2 45 46

REVISE7 Numeric 1 47 47

SUSPECT7 Numeric 1 48 48

DISC7 Numeric 1 49 49

SOURCE8 Numenc 2 50 51

REVISE8 Numenc 1 52 52

SUSPECT8 Numeric 1 53 53

DISC8 Numeric 1 54 54

SOURCE9 Numeric 2 55 56

REVISE9 Numeric 1 57 57

SUSPECq'9 Numeric 1 58 58

DISC9 Numeric l 59 59

SOURCE l0 Numeric 2 60 61

REVISE10 Numeric l 62 62

SUSPECTI0 Numenc 1 63 63

DISC10 Numeric 1 64 64

SOURCE 11 Nurnenc 2 65 66

REVISE 11 Numeric 1 67 67

SUSPECT 11 Numeric l 68 68

DISC 11 Numeric 1 69 69

SOURCEI2 Numeric 2 70 71

REVISEl2 Numeric l 72 72

SUSPECTI2 Numeric 1 73 73

DISC 12 Numeric l 74 74
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where

COUNTRY is a three-digit country code (e.g., 404 = United States of America, etc.).

STATION is a seven-digit station identification number. In mosl cases, the last two digits

of this variable are 00, and the first five digits are the station's normal WMO

number (e.g., 1234500). For some stations, no WMO number was currently in

use. In these cases, the last two digits of STATION are other than 00, and the

first five digits are the WMO number of the nearest active WMO station (e.g.,

1234501).

YEAR is the year of the data record.

SOURCE(I-.12) are codes indicating the source of each monthly data value (for additional

information, see Table 1). The codes and tlleir meanings are as follows:

1 = 60-station temperature/precipitation data base for the PRC,

2 = 277-station temperature/precipitation data base for Mexico,
3 = U.S. llistorical Climatology Network,

4 = 223-station temperature/precipitation data base for the USSR,

5 = 243-station temperature data base for the USSR,

6 = 622-station precipitation data base for the USSR,

7 = 65-station temperature/pressure data base compiled by T.H. Jacka,

8 = African precipitation data base compile by Sharon Nicholson,

9 = TD9799: African Historical Precipitation Data,

10 = TD9799: Non-african Historical Precipitation Data,

11 = A Comprehensive Precipitation Data Base for Global Land Areas,

12 = 1872-station temperature data base for global land areas,

13 = World Monthly Surface Station Climatology,
14 = World Weather Records,

15 = 6775-station temperature/precipitation data base for global land areas,

99 = Missing data value.

REVISE(I-12) are codes indicating whether or not each monthly value has been revised. Ali

time series were plotted and visually inspected for "gross" errors. Numerous
errors were the result of simple keypunch problems (e.g., missing negative signs,

etc.) and thus were easily revised. If a REVISE variable has a value of one,

then the original observation appeared problematic and theretbre was revised.

If the REVISE variable has a value of zero, then the original observation did not

seem problematic and therefore was not revised. If the REVISE variable has a

value of 9, then the observation is missing.

SUSP(I-12) are codes indicating whether or not each monthly value is suspect. Ali time

series were plotted and visually inspected for "gross" errors. Some observations

appeared atypical, but not so seriously as to be clearly erroneous. If a SUSP

variable has a value of one, then the observation should be considered suspect.
If the SUSP variable has a value of zero, then the observation did not seem

suspect. If the SUSP variable has a value of 9, then the observation is missing.
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DISC(I-12) are codes indicating whether or not there is a discontinuity in the time series

beginning with this month. Ali time series were plotted and visually inspected

for "gross" errors. Ali discontinuities visible on these plots were noted. If a

given DISC variable has a value of one, then there is a discontinuity in the time

series beginning APPROXIMATELY at that month. If the DISC variable has

a value of zero, then there, is no major discontinuity beginning at that month.
If the DISC variable has a value of 9, then the observation is missing.
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13. LISTINGS OF THE FORTRAN IV DATA RETRIEVAl, PROGRAMS

The following is a listing of the FORTRAN IV data retrieval program (File 2 on the first

magnetic tape) provided by CDIAC for reading and printing the station inventory files (Files 8-11

on the first magnetic tape). Job control language (JCL) statements (preceded by//or/*) are also
listed, but are NOT included in the file on the magnetic tape. JCL varies considerably from one

operating system to another, thus it is nearly impossible to provide JCL code which is applicable

to ali platforms. The JCL listed below is included only to illustrate the statements required to read

a nine-track, 6250 BPI, standard-labeled tape with EBCDIC characters on the ORNL IBM 3090

mainframe computer.

//UIDINV JOB (12345),'USER ADDRESS'
//PRT OUTPUT DEFAULT=YES,JESDS--ALL,DEST=LOCAL
//EXEC FORTVCLG
//FORT.SYSIN DD *

C FORTRAN data retrieval code to read and print the GHCN station

C Inventory files (Files 8-'11 on the first magnetic tape)...
C

C Variable declarations...
C

INTEGER COUNTRY, STATION, ELEV, FIRST, LAST, DISC
REAL LAT, LON, MISSING
CHARACTER * 25 NAME

C

C InltlsIIze a record counter...
C

NREC = 0

C
C Read in one line of data...
C

10 READ (1, 1, END=99) COUNTRY, STATION, NAME, LAT, LON, EI_EV,
•FIRST, LAST, MISSING, DISC

C

1 FORMAT (13,17,2X, A25, 1X, F6.2, 1X, F7.2, 'IX, 14,
•IX, i4, lX, 14,1X, F4.1, lX, I1)

C

C If 58 lines oi Oata have been read, then begin a new page...
= C

IF (MOD(NREC, 58).EQ. 0) WRITE (6, 60)
C

60 FORMAT ('1', ' Country/Station', 7X, 'Station Name',

; "15X, 'Latitude', 2X, 'Longitude', 2X, 'Elevalion', 2X,
•'Period of Record', 2X, 'Missing (%)', 2X,
•'Discontinuity',/)
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C
C Write out one line of data...
C

WRITE (6, 6) COUNTRY, STATION, NAME, LAT, LON, ELEV,
*FIRST, LAST',MISSING, DISC

C

6 FORMAT (4X, 13,3X, 17,7X, A25, 3X, F6.2, 4X, F7.2, 6X, 14,
*8X, 14, '-', 14,9X, F4.1, 11X, I1)

C

C increment the record counter, then retrieve another line of data...
C

NREC = NREC + 1
C

GO TO 10
C

C If end of file, then stop...
C

99 STOP
END

//GO.FT01F001 DD UNIT=TAPE62,VOL=SER=TAPENUMBER,DISP=(,PASS),
//DSN=UID.NDP041 .INVENTRY.TEMP,LABEL=(8,SL,EXPDT=98000)
//GO.FT06F001 DD *
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The following is a listing of the FORTRAN IV data retrieval program (File 3 on the first

magnetic tape) provided by CDIAC for re.ing and printing the climate data files (Files 12-15 on

the first magnetic tape). Job control language (JCL) statements (preceded by//or/*) are also

listed, but are NOT included in the file on themagnetic tape. JCL varies considerably from one

operating system to another, thus it is nearly impossible to provide iCL code which is applicable

to "aliplatforms. The JCL listed below is included only to illustr" te the statements required to read

a nine-track, 6250 BPI, standard-labeled tape with EBCDIC characters on the ORNL IBM 3090

mainframe computer.

//UIDDAT JOB (12345),'USER ADDRESS'
//PRT OUTPUT DEFAULT=YES,JESDS=ALL,DEST=LOCAL
//EXEC FORTVCLG
//FORT.SYSlN DD *

C FORTRAN data retrieval code to read and print the GHCN climate
C data files (Flies 12-15 on the first magnetic tape)...
C

C Variable declarations...
C

INTEGER COUNTRY, STATION, YEAR, MONTH(12)
C
C Initialize a record counter...
C

NREC = 0
C
C Read In one line of data...
C

10 READ (1, 1, END=99) COUNTRY, STATION, YEAR, (MONTH(J), J = 1, 12)
C

1 FORMAT (13,17,14,1215)
C

C If 58 lines of data have been read, then begin a new page...
C

IF (MOD(NREC, 58) .EQ. 0) WRITE (6, 60)
C

60 FORMAT ('1', ' Country/Station', 7X, 'Year', 4X,
•'Jan', 4X, 'Feb', 4X, 'Mar', 4X, 'Apr', 4X, 'May', 4X, 'Jun', 4X,

•'Jul', 4X, 'Aug', 4X, 'Sep', 4X, 'Oct', 4X, 'Nov', 4X, 'Dec',/)
C
C Write out one line of data...
C

WRITE (6, 6) COUNTRY, STATION, YEAR, (MONTH(J), J = 1, 12)
C

: 6 FORM_,r (4X, 13,3X, 17,7X, 14,2X, 12(15,2X))

=
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C

C increment the record counter, then retrieve another line of data...
C

NREC = NREC + 1
C

GO TO 10
C

C If end of file, then stop...
C ,

99 STOP
END

//GO.Fr01F001 DD UNIT=TAPE62,VOL=SER=TAPENUMBER,DISP=(,PASS),
//DSN=UID.NDP041 .DATA.TEMP,LABEL=(12,SL,EXPDT=98000)
//GO.FT06F001 DD *
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The following is a listing of the FORTRAN IV data retrieval program (File 4 on the first

magnetic tape) provided by CDIAC for reading and printing the flag code files (Files 1-4 on the

second magnetic tape). Job control language (JCL) statements (preceded by//or/*) are also
listed, but are NOT included in the file on the magnetic tape. JCL varies considerably from one

operating system to another, thus it is nearly impossible to provide JCL code which is applicable

to ali plaffonns. The JCL listed below is included only to illustrate the statements required to read
a nine-track, 6250 BPI, standard-labeled tape with EBCDIC characters on the ORNL IBM 3090

mainframe computer.

//UIDCOD JOB (12345),'USER ADDRESS'
//PRT OUTPUT DEFAULT=YES,JESDS=ALL,DEST=LOCAL
//EXEC FORTVCLG
//FORT.SYSIN DD *

C FORTRAN data retrieval code to read and print the GHCN
C flag code files (Flies 1.4 on the second magnetic tape)...
C
C Variable declarations...
C

INTEGER COUNTRY, STATION, YEAR, SOURCE(12), REVISE(12),

•SUSP(12), DISC(12)
C
C Initialize a record counter...
C

NREC = 0
C
C Read In one line of data...
C

11} READ (1, 1, END=99) COUNTRY, STATION, YEAR,
•(SOURCE(J), REVISE(J), SUSP(J), DISC(J), J = 1, 12)

C

1 FORMAT (13,17,14,12(12,3H))
C

C If 58 lines of data have been read, then begin a new page...
C

IF (MOD(NREC, 58).EQo 0) WRITE (6, 60)
C

60 FORMAT ('1', ' Country/Station', 7X, 'Year', 4X,
•'Jan', 4X, 'Feb', 4X, 'Mar', 4X, 'Apr', 4X, 'May', 4X, 'Jun', 4X,
•'Jul', 4X, 'Aug', 4X, 'Se,p', 4X, 'Oct', 4X, 'Nov', 4X, 'Dec',/)

C
C Write out or_ IIm_eof data...
C

WRITE (6, 6) COUNTRY, STATION, YEAR,
•(SOURCE(J), REVISE(J), SUSP(J), DISC(J), J = 1, 12)

C

6 FORMAT (4X, 13,3X, 17,7X, N, 2X, 12(12,311,2)0)
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C

C Increment the record counter, then retrieve another line of data...
C

NREC = NREC + 1
C

GO TO 10
C

C If end of file, then stop...
C

99 STOP
END

//GO.FTOIF061 DD UNIT=TAPE62,VOL=SER=TAPENUMBER,DISP=(,PASS),
//DSN=UID.NDP041.FLAGS.TEMP,LABEL=(16,SL, EXPDT=98000)
//GO.FT06F001 DD *



14. LISTINGS OF' THE SAS ® DATA RETRIEVAL PROGRAMS

The following is a listing of the SAS ® data retrieval program (File 5 on the first magnetic

tape) provided by CDIAC for reading and printing the station inventory files (Files 8-11 oil the

first magnetic tape). Job control language (JCL) statements (preceded by//or/*) are also listed,

but are NOT included in the file on the magnetic tape..ICL varies considerably from one

operating system to another, thus it is nearly impossible to provide JCL code which is applicable

to ali platforms. The JCL listed below is included only to illustrate the statements required to read

arnine-track, 6250 BPI, standard-labeled lape with EBCDIC characters on the ORNL IBM 3090

mainframe computer.

//UIDINV ,IOB (12345),'USER ADDRESS'
/IPRT OUTPUT DEFAULT=YES,JESDS=ALL,DEST=LOCAL
//STEP1 EXEC SAS,SASRGN=4096K,WORK=1600

//]N DD UNIT=TAPE62,VOL=SER=TAPENUMBER,DiSP=(,PASS),
//DSN=UID.NDP041.1NVENTRY.TEMP,LABEL=(8,SL,EXPDT=98000)
//FT06F001 DD SYSOUT=A
/ISYSIN DD *

• SAS data retrleval code to read ana print the GHCN station;
• Inventory flies (Flies 8-11 on the first magnetic tapm)..o;
t,

DATA INVENT;
INFILE IN;
INPUT COUNTRY 1.3 STATION 4-10 NAME $13-37 LAT 39.44 LON 46.52 ELEV 54-57

FIRST 59-62 LAST 64-67 MISSING 69-72 DISC 74;
PROC PRINT;

RUN;
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The following is a listing of the SAS ®data retrieval program (File 6 on the first magnetic

tape) provided by CDIAC tbr reading and printing lhe climate data files (Files 12-15 on the first

magnetic tape). Job control language (JCL) statements (preceded by//or/*) are also listed, but

are NOT included in the file on tile magnetic tape. JCL varies considerably from one operating

system to another, thus it is nearly impossible to provide JCL code which is applicable to ali

platforms. The JCL listed below is included only to illustrate the statements required to read a

nine-track, 6250 BPI, standard-labeled tape with EBCDIC characters on the ORNL IBM 3090

mainframe computer.

//UIDDAT JOB (12345),'USER ADDRESS'
//PRT OUTPUT DEFAULT=YES,JESDS=ALL,DEST=LOCAL
//STEP1 EXEC SAS,SASRGN=4096K,WORK=1600
//IN DD UNIT=TAPE62,VOL=SER=TAPENUMBER,DISP=(,PASS),
//DSN=UID.NDP041 .DATA.TEMP,LABEI..=(12,SL,EXPDT=98000)
//FTO6F001 DD SYSOUT=A
//SYSIN DD *

• SAS data retrieval code to read and print the GHCN climate;
• data flies (Flies 12-15 on the first magnetic tape)...;
**

t

DATA CLIMATE;
INFILE IN;
INPUT COUNTRY 1-3 STATION 4-10 YEAR 11-14 (MONTH1-MONTH12) (5.);

PROC PRINT;
RUN;

ft
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The following is a listing of the SAS® data retrieval program (File 7 on the first magnetic

tape) provided by CDIAC for reading and printing the flag code files (Files 1-4 on the second

magnetic tape). Job control language (JCL) statements (preceded by//or/*) are also listed, but

are NOT included in the file on the magnetic tape. JCL varies considerably from one operating

system to another, thus it is nearly impossible to provide JCL code which is applicable to ali

platforms. The JCL listed below is included only to illustrate the statements required to read a

nine-track, 6250 BPI, standard-labeled tape with EBCDIC characters on the ORNL IBM 3090

mainframe computer.

//UIDCOD JOB (12345),'USER ADDRESS'
//PRT OUTPUT DEFAULT=YES,JESDS=ALL,DEST=LOCAL

//STEP1 EXEC SAS,SASRGN=4096K,WORK=1600
//IN DD UNIT=TAPE62,VOL=SER=TAPENUMBER,DISP=(,PASS),
//DSN=UID.NDP041 .FLAGS.TEMP,LABEL=(1,SL,EXPDT=98000)
//FTO6FO01DD SYSOUT=A

//SYSIN DD *

• SAS data retrieval code to read and print the GHCN;
• flag code flies (Flies 1-4 on the second magnetic tape)...;

9

DATA CODES;
INFILE IN;

ARRAY SOURCE(12);
ARRAY REVISE(12);
ARRAY SUSP(12);
ARRAY DISC(12);
INPUT COUNTRY 1-3 STATION 4-10 YEAR 11-14 @;
DO J = 1 1"O12;

INPUT SOURCE(J) 2. REViSE(J) 1. SUSP(J) 1. DISC(J) 1. @;
END;
PROC PRINT;
RUN;
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15. PARTIAL LISTINGS OF DATA FILES

The data files contained in this Numeric Data Package can be read using the FORTRAN

or SAS ®data retrieval programs provided. Users should verify that the data have been correctly

transported to their systems by visually examining each data file. To facilitate the visual

inspection process, partial listings of each data file are provided in the following pages. Each
partial listing contains the first and last l0 lines of each data file.
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Table 2. Partial listing of ti_e temperature station inventory file

(File 8 on the first magnetic tape)

First Ten Lines of the File,"

1010858300 MI_ELO 16.88 -25.00 62 1884 1961 9.8 0
1010858900 P_,IA 14.90 -23.52 27 1904 1960 10.5 0
1010859400 SAL 16.73 -22.95 54 1951 1990 20.0 0

1026009600 VILLA CISNEROS 23.70 -15.87 10 1951 1990 41.5 0

1036010100 T_CEROUmODROm_) 35.73 -S.90 19 1981 1990 5.8 0
1036010102 CAPE SPARTEL 35.80 -5.90 59 1894 1920 0.9 0
1036011500 OUJDA 34.78 -1.93 468 1981 1990 5.0 0
1036012000 KENITRA 34.30 -6.60 5 1951 1960 0.0 0
1036012700 TAZA 34.22 -4.00 509 1981 1990 7.5 0
1036013500 IUkBAT-SALE 34.05 -6.77 84 1981 1990 5.8 0

Last Ten Lines of the File:

7998956400 MAWSON -67.60 62.87 15 1954 1989 0.5 0

7998957100 DAVIS -68.57 77.95 19 1957 1989 13.4 0
7998959200 MIRNYJ -66.55 93.02 -999 1956 1990 5.5 0

7%98960600 VOSTOK -78.45 106.87 -999 1958 1988 6.5 0
7998961100 CASEY -66.28 110.52 40 1957 1989 0.5 0
7998964200 DUMONT D'URVILLE -66.67 140.02 41 1956 1987 1.3 0
7998965700 LENIq_GRADSKAJA -69.50 159.38 -999 1971 1990 5.0 0
7998966201 HALLETT -72.30 170.20 5 1957 1972 41.1 0
7998966400 MC_fURDO -77.85 166.67 -999 1956 1989 5.4 0
7998966401 SCOTT BASE -77.85 166.75 -999 1957 1987 5.4 0
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Table 3. Partial listing of the precipitation station inventory file
(File 9 on the first magnetic tape)

First Ten Lines of the File:

1010858300 MINDELO 16.88 -25.00 62 1921 1976 0.7 0
1010858900 PRAIA 14.90 -23.52 27 1921 1981 18.2 0
1010859400 SAL 16.73 -22_95 54 1951 1990 22.5 0
1036010101 TANGIERS 35.70 -5.80 -999 1895 1972 17.6 0
1036010501 SOUK LARBAT 34.80 -6.00 -999 1917 1981 1.3 0
1036012001 KENITRA 1 34.30 -6.60 12 1926 1.984 13.1 0
1036013500 RABAT-SALE 34.05 -6.77 84 1930 1989 10.3 0
1036013501 ROMMANI 33.50 -6.70 -999 1918 1981 23.3 0
1036013601 SIDI KACEM 34,,30 -5.80 -999 1914 1981 1.6 0
1036014101 FRS 34.00 -5.00-999 1914 1973 20.6 o

Last Ten Lines of the File:

7998905801 B.A. EDUARDO FREI -62.25 -58.93 i0 1969 1985 13.2 0
7998906308 DEBT. NAVAL M_LCHIOR -64.30 -63.00 8 1951 1961 11.4 0
7998951200 NOVOLAZAREVSKAJA -70.77 1.1.83 -999 1962 1986 10.0 0
7998954200 MOLODEZNAJA -67.67 45.85 -999 1963 1986 8.3 1
7998957100 DAVIS -68.57 77.95 19 1957 1988 59.4 0
7998959200 MIRNYJ -66.55 93.02 -999 1961 1985 5.3 1
7998960600 VOSTOK -78.45 106.87 -999 1958 1985 10.1 1
7998961100 CASET -66.28 110.52 40 1957 1990 49.8 0
7998965700 LENINGRADSKAJA -69.50 159.38 -999 1971 1986 17.7 1

7998966400 MCMURDO -77.85 166.67 -999 1956 1989 14.5 1
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Table 4. Partial listing of the sea level pressure station inventory file

(File 10 on the first magnetic tape)

First Ten Lines of the File:

1010858300 MINDELO 16.88 -25.00 62 1921 1961 1.6 0

1010858900 PRAIA 14.90 -23.52 27 1941 1960 0.0 0
1010859400 SAL 16.73 -22.95 54 1951 1988 3d.2 1

1026009600 VILLA CISNEROS 23.70 -15.87 I0 1951 1988 43.2 0
1036010102 CAPE SPARTEL 35.80 -5.90 59 1895 1920 1.0 0

1036014103 FES/CITY 34.00 -5.00 414 1951 1961 7.6 0
1036015000 MEKNES 33.88 -5.53 576 1961 1988 11.9 0

1036015500 CASABLANCA 33.57 -7.67 62 1924 1988 10.3 0
1036019000 KASRA-TADLA 32.53 -6.28 503 1961 1972 10.4 0
1036023000 MARRAKECH 31.62 -8.03 468 192d 1988 11.2 0

Last Ten Lines of the File;

7998951200 NOVOLAZAREVS_AJA -70.77 11o83 -999 1961 1986 8.0 0
7998953200 sYow, -69.00 39.58 18 1957 1988 32.8 0
7998954200 MOLODEZNAJA -67.67 45.85 -999 1963 1986 4.9 0
7998956400 _t,_wsos -67.60 62.87 15 1957 1984 23.5 0
7998957100 DAVIS -68.57 77.95 19 1957 1988 38.8 0
7998961100 CASEY -66.20 110.52 40 1961 1988 25.6 0
7998964200 DUMONT D'URVILLE -66.67 140.02 dl 1956 1984 28.4 0
7998965700 LENINGRADSF_TA -69.50 159.38 -999 1971 1986 7.8 0
7998966400 MCMURDO -77.85 166.67 -999 1961 1988 42.0 0

7998966_02 SCOTT BASE (BY N ZEA) SO -77.90 166.80 16 1957 1970 1.2 0
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Table 5. Partial listing of the station pressure station inventory file
(File 11 on the first magnetic tape)

First Ten Lines of the File;

1010858300 wn_TDZI_o 16.88 -25.00 62 1921 1960 0.2 0
1010858900 _u, IX 14.90 -23.52 27 1921 1960 25.0 0
1010859400 SAL 16.73 -22.95 54 1951 1988 52.0 0
1026009600 VXLLA CISNEROS 23.70 -15.87 10 1951 1988 60.3 0

1036015000 _n_s 33.88 -5.53 576 1971 1988 17.6 0
1036015500 CASABLANCA 33.57 -7.67 62 1924 1988 36.4 0
1036023000 MAn_CH 31.62 -8.03 468 1924 1988 42.4 0
1036025000 AGADIR 30.38 -9.57 27 1971 1988 17.1 0
1036026500 OUARZAZATE 30,93 -6.90 1139 1971 1988 17.6 0

1046032000 CEUTA 35.90 -5.32 5 1971 1980 0.0 0

Last Ten Lines of the File:

6364025000 H-4 'IRWAISHED' 32.50 38_20 686 1961 1988 0.9 0
6364027000 AMMAN AIRPORT 31.98 35.98 767 1925 1988 0.1 1
6364029000 JERUSALEM &IRPORT 31.87 35.22 749 1952 1966 16.1 0
6364031000 MA'AN 30.17 35.78 1069 1961 1986 0.6 0
6364034000 AQARA AIRPORT 29.63 35.02 53 1971 1980 0.8 0
7998896802 DEST. NAVAL ORCADAS -60.70 -44.70 4 1903 1950 0.0 0
7998904405 GRAL BELGRANO B EJERCITO -78.00 -38.80 32 1961 1979 42.5 0
7998905803 CENTRO MET. ANTARTICO -62.40 -58.90 10 1975 1985 10.6 0
7998932404 BYRD STATION -80.00 -119.50 1515 1957 1975 22.8 0

: 7998966201 HALLETT -72.30 170.20 5 1957 1972 36.5 0
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Table 6. Partial listing of the temperature data file
(File 12 on the first magnetic tape)

First Ten Lines of the File:

10108583001884 220 212 212223 231 237 244 263 267 260 247 230

10108583001885 219 214 208 205 217 '232 248 262 267 268 254 243

10108583001886 223 219 221 228 231 236 244 258 263 255 238 226

10108583001887 214 209 216 221 231 243 255 265 268 265 250 238

I0108583001888-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999

10108583001889-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999

lOlO8583oo189o-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999
lOlO8583oo1891-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999
10108583001892-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999

10108583001893-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999

Last Ten Lines of the File:

79989664011978 -84 -109 -171 -242 -262 -263 -313 -414 -281 -235 -113 -69
79989664011979 -54 -98 -211 -215 -293 -247 -336 -349 -275-259 -lO8 -49
79989664011980 -54 -100 -199 -217 -222 -285 -260 -258 -277 -215 -109 -36
79989664011981 -49 -106 -153 -272 -258 -230 -253 -284 -317 -238 -141, -48
79989664011982 -44 -99 -244 -284 -281 -291 -330 -261 -313 -224 -105 -33
79989664011983 -49 -137 -205 -184 -181 -286 -307 -289 -282 -214 -117 -51
79989664011984 -44 -125 -177 -206 -217 -254 -270 -307 -281 -191 -108 -28

79989664011985 -25 -132-9999 -247 -248 -254 -357-9999 -280 -214 -1,28 -47
79989664011986 -48-9999-9999 -291-9999 -248-9999-9999-9999-9999-9999-9999
79989664011987-9999-n999-9999-9999-9999 -231-9999 -302-9999 -207 -125 -35
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Table 7. Partial listing of the precipitation data file
(File 13 on the first magnetic tape)

First Ten Lines of the File."

10108583001921 0 0 0 0 0 0 0 0 194 0 0 19
10108583001922 0 0 0 0 0 0 0 130 320 0 0 0
10108583001923 0 0 0 , 0 0 0 0 40 480 0 0 0
10108583001924 380 0 0 0 0 0 0 70 265 0 0 0
10108583001925 0 0 0 0 0 0 0 150 530 0 0 0
10108583001926 0 0 0 0 0 0 0 80 50 0 0 0
10108583001927 0 0 0 0 0 0 0 252 1075 218 110 40
10108583001928 20 0 0 0 0 0 0 186 412 135 0 618
10108583001929 0 0 0 0 0 0 0 228 304 300 70 0
10108583001930 0 0 0 0 0 0 30 160 530 592 20 0

Last Ten Lines of the File:

79989664001980 167 149 183 114 739 lO2 914 173 71 xss 3o5 lO9
79989664001981 152 274 79 86 129 142 43 53 175 104 78 18
79989664001982 160 218 274 181 134 223 270 33 91 94 139 12
79989664001983 23 236 105 246 325 43 111-9999-9999 140 0 20
79989664001984 260-9999-9999-9999 750 990-9999 40 90 110-9999 720
79989664001985 10 60 90 60-8888-9999 30 30-9999 60 30 30
79989664001986 10 180 500-9999-9999-9999-9999-9999-9999 30 50 60
79989664001987 70 390 3000 140-9999 350-9999-9999-9999-9999 0-9999
79989664001988-9999 280 50-9999 190 240 110 140-9999 180 180 940
79989664001989 100 170-9999 t40-9999-9999-9999 140-9999-9999-9999-9999
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Table 8. Partial listing of the sea level pressure data file

(File 14 on the first magnetic tape)

First Ten Lines of the File;

10108503001921101621016310158101461015110155101491011710130101271013910141

mOlO8583oo19mmmom46mo154mOlSllOm4mmo1431omssloi391o1151omm31o13omo1251om57
1010858300192310159101591014110150101421015810139101231012310131101391,0138

10100583001924101381015110133101391014310141101141012610121101391013710153

10108583001925101861017510150101491016110157101581014510135101611015910162

lOlOS583oo19261o1431o1_21o1_71o1451o1331o1271o1231o12mlom131OllllO1331om29
lOlO8583oo19271o1431o15olo_371o1211o1331o1341o1491o1431om151o1181o1231o141
10100583001928101581016610149101431015110143101461011710125101371014310146
10100583001929101341014910142101421015310147101391012510123101351013910147

10100583001930101571015010147101531015510154101431013410131101341014710153

Last Ten Lines of the File;

79989664021961 991010000 9990 9910 9960 9960 9910 9090 9940 9830 9070 9850

79989664021962 9870 9920 9940 9850 987010000 9820 9900 9940 9840 9910 9880
79989664021963 98709890 9920 9920 9940 9870 989010060 9910 9830 9800 9920
7998966402196410010 9950 9920 9860 9800 99601005010010 9790 9810 9920 9950
79989664021965 995010050 9920 989010030 9940 9920 9880 9890 9880 9820 9960
79989664021966 9920 9940 9900 993010010 9060 9980 9800 9830 9760 9880 9940
7998966402196710000 9970 9940 9970 9940 9910 9920 9820 9870 9850 9950 9930
79989664021968 9930 9930 9950 989010020 9930 9840 9930 9920 9890 9930 9930
7998966402196910030 9940 991.0 9980 994010050 9860 9810 9890 9890 9860 9910
79989664021970 9890 9900 9890 9940 9850 9880 9960 9780 9920 9870 9880 9970
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Table 9. Partial listing of the station pressure data fie

(File 15 on the first magnetic tape)

First 7_n Lines of the File:

10108583001921101491015010145101331013810142101351010310117101X41012610127

10108583001922101331014110138101291013010142101261010210110101171011110143
10108583001923101461014610127101371012910145101'261011010110101181012610125

10108583001924101251013810119101261013010127101011011310107101261012310159
101085830019251017210162101371013510147101431014510131101221014710146101¢9

10108583001926101301012910134101311011910114101101010710099100981011910115
10108583001927101301013710125101071011910121101351013010Z02101051011010129
10108583001928101451015310135101311013810130101331010510111101231013010133
10108583001929101251013510129101291013910134101261011110110101221012610134
10108583001930101451013710134101391014210141101301012110118101211013410139

Last Ten Lines of _e File:

79989662011963 9850 9860 9880 9880 99109860 988010010 9900 9810 9780 9910
7998966201196410000-9999 9820-9999-9999-9999-9999-9999-9999 9790 9920 9940
79989662011965 9930-9999-9999-9999-9999-9999-9999-9999-9999 9820 9790 9940
79989662011966 9910 9910-9999-9999-9999-9999-9999-9999'9999 9740 9860 9920
79989662011967 9970 9920-9999-9999-9999-9999-9999-9999-9999 9840 9920 9910
79989662011968 9910 9900-9999-9999-9999-9999-9999-9999-9999 9880 9930 9930
7998966201196910010 9910-9999-9999-9999-9999-9999-9999-9999-9999 9840 9890

79989662011970 9870 9850-9999-9999-9999-9999-9999-9999-9999 9810 9880 9950
79989662011971-9999-9999-9999.9999-9999-9999-9999-9999-9999 9902 9879 9956
79989662011972 9980 9896-9999-9999-9999-9999-9999-9999-9999 9779-9999-9999
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Table 10. Partial listing temperature flag code file
(File 1 on the second magnetic tape)

First Ten Lines of the File:

10108583001884120001200012000120001200012000120001200012000120001200012000

10108583001885120001200012000120001200012000120001200012000120001200912000

10108583001886120001200012000120001200012000120001200012000120001200012000

101085830018871200012000120001,20001200012000120001200012000120001200012009

10108583001888-9999-.9999-9999-9999-9999-9999-9999-9999-9999-9999-.9999-9999

10108583001889-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999

10108583001890-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999

10108583001891-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999_9999

10108583001892-'9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999

10108583001893-9999--9999'-9999-9999-9999-9999-9999-9999-9999-9999-9999-9999

Last Ten Lines of the File'

79989664011978 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000

79989664011979 7000 7000 7000 7000 7000 7000 7000 7000 '7000 7000 7000 7000

79989664011980 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000

79989664011981 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000
79989664011982 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000
79989664011983 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000
79989664011984 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000 7000
79989664011985 7000 7000-9999 7000 7000 7000 7000-9999 7000 7000 7000 7000
79989664011986 7000-9999.-9999 7000-9999 7000-9999-9999-9999-9999-9999-9999
79989664011987-9999-9999-9999-9999-9999 7000-9999 70_0-9999 7000 7000 7000



Table 11. Partial listing of the precipitation flag code file

(File 2 on the second magnetic tape)

First Ten Lines of the File:

10108583001921130001300013000130001300013000130001300013000130001300013000
10108583001922130001300013000130001300013000130001300013000130001300013000
10108583001923130001300013000130001300013000130001300013000130001300013000
101085830019_4130001300013000130001300013000130001300013000130001300013000
10108583001925130001300013000130001300013000130001300013000130001300013000

10108583001926130001300013000130001300013000130001300013000130001300013000
10108583001927130001300013000130001300013000130001300013000130001300013000

10108583001928130001300013000130001300013000130001300013000130001300013000
10108583001929130001300013000130001300013000130001300013000130001300013000
10108583001930130001300013000130001300013000130001300013000130001300013000

Last 7_n Lines of the File:

79989664001980130001300013000130001300013000130001300013000130001300013000
79989664001981130001300013000130001300013000130001300013000130001300013000
79989664001982130001300013000130001300013000130001300013000130001300013000
7998966400198313000130001300013000130001300013000-9999-9999130001300013000
7998966400198413001-9999-9999-99991300013000-9999130001500013000-999915000
799896640019851500013000130001300013000-99991500015000-9999150001500015000
79989664001986150001500015000-9999-9999-9999-9999-9999-9999150001500013000
7998966400198715000150001500015000-999915000-9999-9999-9999-999915000-9999
79989664001988-99991300013000-999915000130001300015000-9999130001300013000
799896640019891500015000-999915000-9999..9999-999915000-9999-9999-9999-9999

1
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Table 12. Partial listing of the sea level pressure flag code file

(File 3 on the second magnetic tape)

First 7_n Lines cf the File:

10108583001921130001300013000130001300013000130001300013000130001300013000

10108583001922130001300013000130001300013000130001300013000130001300013000

10108583001923130001300013000130001300013000130001300013000130001300013000

10108583001924130001300013000130001300013000130001300013000130001300013000

10108583001925130001300013000130001300013000130001300013000130001300013000

10108583001926130001300013000130001300013000130001300013000130001300013000

1010858300192?130001300013000130001300013000130001300013000130001300013000

10108583001928130001300013000130001300013000130001300013000130001300013000

10108583001929130001300013000130001300013000130001300013000130001300013000

10108583001930130001300013000130001300013000130001300013000130001300013000

Last Ten .Lines of the File:

79989664021961130001300013000130001300013000130001300013000130001300013000

79989664021962130001300013000130001300013000130001300013000130001300013000

79989664021963130001300013000130001300013000130001300013000130001300013000

79989664021964130001300013000130001300013000130001300013000130001300013000

79989664021965130001300013000130001300013000130001300013000130001300013000

79989664021966130001300013000130001300013000130001300013000130001300013000

79989664021967_30001300013000130001300013000130001300013000130001300013000

79989664021968130001300013000130001300013000130001300013000130001300013000

79989664_:_3,969130001300013000130001300013000130001300013000130001300013000

799896640219?0130001300013000130001300013000130001300013000130001300013000



Table 13. Partial Jisting of the station pressure flag code file

(File 4 on the second magnetic tape)

Fwst Ten Lines of the File."

10108583001921130001300013000130001300013000130001300013000130001300013000
1olo6563oo192313ooo13ooo13ooo13ooo13ooo13ooo13ooo13ooo13ooo13ooo13ooo13ooo
1olo85_3oo192313ooo13ooo13ooo13ooo13ooo13ooo13ooo13ooo13ooo13ooo13ooo13ooo
101085830019241300013000130001300013000130001,30001300013000130001300013000

10108583001925130001300013000130001300013000130001300013000130001300013000

10106583001926130001300013000130001300013000130001300013000130001300013000

10106583001927130001300013000130001300013000130001300013000130001300013000

10108583001928130001300013000130001300013000130001300013000130001300013000

10108583001929130001300013000130001300013000130001300013000130001300013000

10106583001930130001300013000130001300013000130001300013000130001300013000

Last Ten Lines of"the File:

79989662011963130001300013000130001300013000130001300013000130001300013000

7998966201196413000-999913000-9999-9999-9999-9999-9999.-9999130001.300013000

7998966201196513000-9999-9999-9999-9999-9999-9999-9999-9999130001300013000

799896620119661300013000-9999-9999-9999-9999-9999-9999-9999130001300013000

799896620119671300013000-9999-9999-9999-9999-9999-9999-9999130001300013000

79989662011968130001,3000-9999-9999-9999-9999-9999-9999-9999130001300013000

799896620119691300013000-9999-9999-9999-9999-9999-9999-9999-,99991300013000

799896620119701300013000-9999-9999-9999-9999-9999-9999-9999130001300013000

79989662011971-9999-9999-9999-9999-9999-9999-9999-9999-9999130001300013000

799896620119721300013000-9999-9999-9999-9999-9999-9999-999913000-9999..9999
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16. VERIFICATION OF DATA TRANSPORT

The data flies contained in this Numeric Data Package can be read using the FORTRAN

or SAS ®data retrieval programs provided. Users should verify that the data have been correctly

transported to their systems by generating some or ali of the statistics presented in Tables 14

through 25. If the statistics generated by the user differ from those presented here, the data sets

may have been corrupted in transport.

These statistics are presented only as a tool to ensure proper reading of the data files. They

are not to be construed as a climatological summary of the data set.



Table 14° Characteristics of numeric variables in the temperature station inventory file
(File 8 on the first magnetic tape)

Numt_,'c _:_t;:'" , Minimum Maximum
Variable obse':"_'afiofis Mean value value

COUNTR Y 6039 382.8872 101.0000 799.0000

STATION 6039 5460680.5590 100100.0000 9909001.0000

LAY 6039 31.9477 -90.0000 82.5000

LON 6039 -3.9768 -179.9800 179.7500

ELEV 6039 67.9551 -999.0000 3832.0000

FIRST 6039 1936.3361 1701.0000 1981.0000

LAST 6039 1986.3466 1910.0000 1990.0000

MIS SING 6039 8.7020 0.0000 78.5000

DISC 6039 0.0152 0.0000 1.0000
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Table 15. Characteristics of numeric variables in the precipitation station inventory file
(File 9 on the first magnetic tape)

i i,i,am|, . .

Number of Milfimum Maximum

Variable observations Mean value value

COUNTRY 7533 354.2613 101.0000 799.0000
STATION 7533 6454805.0388 100100._ 9885100.00_
LA'r 7533 19,2573 -78.4500 82.5000
LON 7533 -10.1817 -179.9800 179.7500
ELEV 7533 126.3705 -999.0000 5580.0000
FIRST 7533 1918.8688 1697.0000 1981.0000
LAST 7533 1983.5931 1919.0000 1990.0000
MISSING 7533 8.6318 0.0000 76.9000
DISC 7533 0.0065 0.0000 1.0000

, i n n n null __ n _ _ i ill n i nn n ___ n _. ni ni _ _ ill _ li ._ LIIn _ J_
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Table 16. Characteristics of numeric variables in the sea level pressure station inventory

file (File 10 on the first magnetic tape)

Number of Minimum Maximum

Variable observations Mean value value

COU NTRY 1883 378.5343 101.0000 799.0000

STATION 1883 5457555.4806 100100.0000 9909000.0000

LAT 1883 21.4351 -78.9000 82.5000

LON 1883 15.6388 - 179.9800 179.2200

ELEV 1883 -71.5874 -999.0000 2612.0000

FIRST 1883 1947,3431 1755.0000 1979.0000

LAST 1883 1981.2746 1918.0000 1988.0000

MISSING 1883 11.0673 0.0000 81.7000
DISC 1883 0.0866 0.0000 1.0000
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Table 17. Characteristics of numeric variables in the station pressure station inventory

file (File 11 on the first magnetic tape)

Number of Minimum Maximum

Variable observations Mean value value

COUNTRY 1873 353.4960 101.0000 799.0000
STATION 1873 5490503.4287 100100.0(X_ 9885100.0(KK_

LAT 1873 21.0166 -80.0000 82.5000

LON 1873 16.1265 - 179.4800 179.2200

ELEV 1873 55.1100 -999.0000 3852.0000

FIRST 1873 1943.0464 1755.0000 1979.0000

LAST 1873 1981.3107 1919.0(KX9 1988.0000

MISSING 1873 14.6733 0.0000 74.7000

DISC 1873 0.2125 0.0000 1.OXX_

, -- _ ,,,,, ___. •......... __
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Table 18. Characteristics of numeric variables in the temperature data file

(File 12 on the first magnetic tape)

Number of Minimum Maximum

Variable observations Mean value value

COUNTRY 308052 393.1482 101.0000 799.0000

STATION 308052 6011610.5756 1(X)100.0000 9909001.0000

YEAR 308052 1943.8757 1701.0000 1990.0000

MONTH 1 308052 - 1002.5333 -9999.0_0 349.0000

MONTH2 308052 -964.2350 -9999.0000 366.0000
MONTtt3 308052 -905,8 _2f_ -9999.0000 369.0000

MONTH4 308052 -857.7727 -9999.0000 378.0000

MONTH5 308052 -819.0452 -9999.0000 407.00t/0
MONTH6 308052 -787,4462 -9999.0000 404.0000

MONTH7 308052 -782.7403 -999910000 451.0000
MONTH 8 308052 -782.5480 -9999.00(0 411.0000

MONTH9 308052 -809.3414 -9999.0000 397.0000

MONTH 10 308052 -863.9782 -9999.0000 361.0000

MONTH 11 308052 - 1024.9647 -9999.01300 385.0000

. MONTH 12 308052 - 1077.8996 -9999.0000 355.0000
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Table 19. Characteristics of numeric variables in the precipitation data file

(File 13 on the first magnetic tape)

Number of Minimurn Maximum

Variable observations Mean value value

COUNTRY 495101 372.3445 101.0(K_ 799.0000

STATION 495101 6330785.3867 100100.0000 9885100.0000

YEAR 495101 1943.0602 1697.0000 1990.0000

MONTH 1 495101 -249.1399 -9999.0000 22394.0000

MONTH2 495101 -281.8249 -9999.0000 28720.0000

MONTH3 495101 - 195.6484 -9999.0000 18720.0000

MONTH4 495101 -204.4469 -9999.0000 22327.0(R)0

MONTH5 495101 - 137.3937 -9999.0000 19540.0000

MONTH6 495101 -70.4348 -9999.0000 22030.0000

MONTH7 495101 -57.0301 -9999.0000 26590.0000

MONTH8 495101 -64.3643 -9999.0(0 22170.0(0

MONTH9 495101 - 103.1909 -9999.0000 23280.0000

MONTH10 495101 -184.0582 -9999.0000 18800.0(R)0

MONTH11 495101 -266.9673 -9999.0000 24160.0000

MONTH12 495101 -259.6618 -9999.0000 19620.0000
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Table 20. Characteristics of numeric variables in the sea level pressure data file

(File 14 on the first magnetic tape)

Number of Minimum Maximum

Variable observations Mean value value

COUNTRY 65776 382.1475 101.01300 799.0000

STATION 65776 5404239.5 860 100100.0000 9909000.0(.)00

YEAR 65776 1959.5812 1755.0000 1988.0000

MONTH 1 65776 7838.0855 -9999.0000 10476.0000

MONTH2 65776 7920.9808 -9999.0000 10490.0000

MONTH 3 65776 7927.2157 -9999.0000 104 18.0000
MONTH4 65776 7821.9375 -9999.0000 10370.0000

MONTH5 65776 7822.5012 -9999.0000 10341.0000
MONTH6 65776 7856.0858 -9999.0000 10388.0000

MONTH7 65776 7819.0953 -9999.0000 10356.0000

MONTH 8 65776 7804.2861 -9999.0(300 10329.0000

MONTH9 65776 7842.8783 -9999.0000 10356.0000

MONTH 10 65776 7728.1916 -9999.0000 10391,0000

MONTH 11 65776 7765.6879 -9999.0000 10400,0000

MONTH 12 65776 7702.2737 -9999.0000 10470.0000
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Table 21. Characteristics of numeric variables in the station pressure data file

(File 15 on the first magnetic tape)

Number of Minimum Maximum

Variable observations Mean value value

COUNTRY 73542 352.6822 101.0000 799,0000

STATION 73542 5382404.9082 100100.0000 9885100.0000
YEAR 73542 1952,6393 1755.0000 1988.0000

MONTH 1 73542 6584.8157 -9999,0000 10399.0000
MONTH2 73542 6581,3130 -9999.01300 10391.0000

MONTH3 73542 6615,0294 -9999,0000 10350.0000

MONTH4 73542 6543.5219 -9999,0000 10350.0000

MONTH5 73542 ' 6522.3426 -9999.0000 10356,0000

MONTH6 73542 6565.6506 -9999.0000 10374,0009

MONTH7 73542 6549.3169 -9999.0000 10350.0000

MONTH8 73542 6538.2366 -9999.0000 10381.0000

MONTH9 73542 6554.7967 -9999.0000 10346.0000

MONTH10 73542 6458.8188 -9999.0000 10320.0000

MONTH 11 73542 6500,9584 -9999.0000 10388.0000

MONTH 12 73542 6445.3471 -9999.0000 10366.0000
_ -- .,., -- ___ - __
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Table 22. Characteristics of numeric variables in the temperature flag code file

(File 1 on the second magnetic tape)

Number of Minimum Maximum

Variable observations Mem_ value value

COUNTRY 308052 393.1482 101.0000 799.0000

STATION 308052 6011610.5756 100100.0000 9909001.0000

YEAR 308052 1943.8757 1701.0000 1990.0000

SOURCE I 308052 7.14.54 -9.0000 15.0000
SOURCE2 308052 7.1923 -9.0000 15.0000

SOURCE3 308052 7.2524 -9.0000 15.0000

SOURCE4 308052 7.2520 -9.0000 15.0000

SOURCE5 308052 7.2485 -9.0000 15.0000

SOURCE6 308052 7.2476 -9.0000 15.0000
SOUR CE7 308052 7.2246 -9.0000 15.0000

SOURCE8 308052 7.2378 -9.0000 15.0000

SOURCE9 308052 7.2374 -9.0000 15.0000

SOURCE10 308052 7.2145 -9.0000 15.0000

SOURCE11 308052 6.9615 -9.0000 15.0000

SOURCE12 308052 6.9259 -9.0000 15.0000

REVISE 1 308052 0.9188 0.0000 9.0000

REVISE2 308052 0.8959 0.0000 9.0000

REVISE3 308052 0.8733 0.0000 9.0000

REVISE4 308052 0.8679 0.0000 9.0000

+ REVISE5 308052 0.8673 0.0000 9.0000

REVISE6 308052 0.8670 0.0000 9.0000

REVISE7 308052 0.8789 0.0000 9.0000

REVISE8 308052 0.8737 0.0000 9.0000

REVISE9 308052 0.8727 0.0000 9.0000
REVISE10 308052 0.8841 0.0000 9.00(/0

REVISE 11 308052 0.9838 0.0130[) 9.0000

REVISE 12 308052 0.9980 0.0000 9.0000

SUSP 1 308052 0.9188 0.0000 9.0000

SUSP2 308052 0.8959 0.0000 9.0000

SUSP3 308052 0.8733 0.0000 9.0000

SUSP4 308052 O.8679 0.0000 9.0000

S USP5 308052 O.8673 O.Ota) 9.0000

: SUSP6 308052 O.8670 0.00013 9.00(0)

SUSP7 308052 O.8789 0.0000 9.0000

SUSP8 308052 O.8737 0.0000 9.0000
SUSP9 308052 O,8727 0.0000 9.00_

SUSP 10 308052 O,8841 0,0000 9.0000
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Table 22 (continued)

Ntmaber of Minimum Maximum

Variable observations Meaz_ value value

SUSPI 1 308052 0.9838 0,0000 9.(I(Y,K)

SUSP 12 3,08052 0.9980 0.0000 9.0000

DISC 1 308052 0.9190 0.0000 9.0000
DISC2 308052 0.8959 0.0000 9.0(D0

DISC3 308052 0.8732 0.0000 9,01)00
DISC4 308052 0.8679 0.0¢X)0 9.0(_

DISC5 308052 0.8673 0.0000 9.0000

DISC6 308052 0.8670 0.0ff_ 9.0000

DISC'/ 308052 0,8789 0.0000 9.0000

DISC8 308052 9.8737 0.0000 9.0000

DISC9 308052 0.8727 0.0000 9.0000

DISC 10 308052 0.8841 0.0000 9.0(_
DISC 11 308052 0.9838 0.0000 9.0000

DISC 12 308052 0.9980 0.0000 9.0000

_ :::: . • _ ii i i_, iii i i ii i ::_.. --: -,m__l,_• . .... :l ii i lH, II I
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Table 23. Characteristics of numeric variables in the precipitation flag c_Jde file

(File 2 on the second magnetic tape)

Num be r of M inffnum Maxim urn

Variable observations Mean value value

COUNTRY 495101 372.3445 I01.00(_ 799,0(XR)

STATION 495101 6330785,386'7 1{IX)1fX).0()O0 988510(). 0('100

YEAR 495101 1943,0602 1697,0(XR) 1990,0(X)0
SOURCE 1 495101 7.8130 -9.0000 15,00(11

SOURCE2 495101 7.8566 -9,0()00 15.0()(X)
SOURCE3 495101 7.8871 -9,00(/t 15,0000

SOURCFA 495101 7,9217 -9,000(1 15.00(11

SOURCE5 495101 7.9253 -9.00(11 15.0(XKI

SOURCE6 495101 7.9534 -9.0000 15,00(X)

SOURCE7 495101 7.9453 -9,00(11 15.0000

SOI.IRCE8 495101 7,9484 -9.0('RR) 15,(X)O0

SOURCE9 495101 7,9562 -9.(K110 15.(X)00

SOURCEI0 495101 7,9188 -9,(D00 15.0000

SOURCE11 495101 7.8291 -9.(R300 15.00()0

SOURCE12 495101 7.7801 -9.0()00 15.0(110

REVISE 1 495101 0.7908 0.0000 9.0000
REVISE2 495101 0,7731 0,000() 9.0tD0

REVISE3 495101 0.7609 0,(1100 9.0(100

REVISE4 495101 0.7412 0.0(X)0 9,00(11

REVISE5 495101 0.7355 0.0000 9.0000

REVISE6 495101 0.7219 0.00()0 9,0(/00

REVISE7 495 II)1 0,7264 0.(110() 9.0000

REVISE8 495101 0.7258 0.0000 9.00()0

R,EV1SE9 495101 0.7222 0.00(11 9,00(X)

REVISE 10 495101 0.740(/ 0.00()0 9.00(11

REVISEI 1 495101 0.7787 0,0000 9.0()00

RsEVISE12 495101 0.8027 0,(R)00 9.0(X11

SUSP 1 495101 0.7908 0.0(.)0(-1 9,00(X1

SUSP2 495101 0.7'731 0.0(X11 9.0(XX.)

SUSP3 4.95101 0.7609 0.0C_9 9.0(D()

SUSP4 495101 0.7412 0.0,)0(3 9.00(11

SUSP5 495101 0.7355 0,¢KI00 9,0000

SUSP6 495 l01 0,7219 0 ()(.DO 9,0(X11

SUSP7 495101 0.7265 0 _._) 9.00(11

S USP8 495101 0,7258 0,0(X11 9,0(110

SUSP9 495101 0,'7223 0,0000 9.0(.)0ti)

SUSP 10 495101 0.740() 0,(XD0 9.()000
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Table 23 (continued)

R,

Number of Minimum Maximum

Variable observations Mean value value

SUSPI 1 495101 0.7787 0.0000 9,0000

SUSP 12 495101 0.809,7 0.tKX}0 9.0000

DISC1 495101 0.7909 0.0000 9.0000

DISC2 495101 0.7731 0.0000 9.0000

DISC3 495101 0.7609 0.0000 9.0000

: DISC4 495101 0.7411 0.t_00 9.0000

DISC5 495101 0.7354 0.0000 9.0000

DISC6 495101 0.7219 0.0000 9.0000

DISC'/ 495101 0.7264 0.0000 9.0030

" DISC8 495101 0.7258 0.0000 9.0(_
: DISC9 495101 0.7222 0.(K_ 9.0000

:- DISCI0 495101 0.7400 0.0(g)0 9.(10(O

DISC 11 495101 0.7786 0.0000 9.0C_

DISC 12 495 I01 0.8026 0.0(_ 9.0000
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Table 24. Characteristics of numeric variables iri the sea level pressure flag code file

(File 3 on the second magnetic tape)

Number of Minimum Maximum
Variable observations Mean value value

COUNTRY 65776 382.1475 101.0000 799.00(X)

STATION 65776 54(i)4239.5860 100102).00(X) 9909()00.0000

YEAR 65776 1959.5 812 1755.0000 1988,0()0()

SOURCE 1 65?76 10_5084 -9.0000 14.02)0(_)

S OURCE2 65776 10.6015 -,9.0(100 14,(L_)0

S OURCE3 65776 10.6147 -9,(X)00 14,0000

SOURCFA 65776 10.5066 -9.0000 14.00t)0

SOURCE5 65776 10.5101 -9.0000 14.¢.X)(10

S OURCE6 65776 10.5530 -9.0(100 14.0000

SOURCE7 65776 10.5139 -9.0000 14.02)0(,)
SOURCE8 65776 10.4966 -9.0()00 14.(gI(K)

SOURCE9 65776 10.5301 -9.0()00 14,0(K10

SOURCEI0 65776 10.3975 -9.(K)(10 14.0000

SOURCEI 1 65776 10,4342 -9.0000 14,0000
SOURCE12 65776 10.3633 -9.00(0 14.0000

REVISE l 65776 1.0308 0.0000 9.0000

REVISE2 65776 0.9927 0.0000 9,0000

REVISE3 65776 0,9871 0.0(_) 9.0000

REVISE4 65776 1.0315 0.0000 9.0000

REVISE5 65776 1.0300 0.f)000 9.0000

REVISE6 65776 1.0126 0.0000 9,000(I

REVISE7 65776 1.0288 0.0000 9.0000

REVISE8 65776 1.0358 0.0000 9.0000

REVISE9 65776 1.0222 0.0000 9.0()00

REVISE 10 65776 1.0764 0.0000 9.0000

REVISE 11 65776 1.0617 0._ 9.(.)0(0)

REVISE I2 65776 1_0907 0._ 9.0f'X)0

SUSP 1 65776 1.0307 0.0(X10 9.00(10

= SUSP2 65776 0.9927 0.0000 9.0000

; SUSP3 65776 0.9873 0.00(_ 9,0000

SUSP4 65776 1.0316 0.0000 9.0(I00

SUSP5 65776 1.0300 0,0000 9.0000

S USP6 65776 1.0126 0.0(_) 9.0000

: SUSP7 65776 1.0286 0.0()00 9.0(_.)

S USP8 65776 1.0357 0._ 9._

SUSP9 65776 1.0222 0.0(0)0 9._

SUSP 10 65776 1.0764 0.0000 9.0000
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Table 24 (continued)

Number of Minimum Maximum

Variable observations Mean value value

SUSPI 1 65776 1.0616 0.0(D0 9.0000

SUSP12 65776 1.C)906 0.0000 9.0lD0

DISCI 65776 1.0326 0.0000 9.0000

DISC2 65776 0.9927 0,0000 9.0000

DISC3 65776 0.9872 0.0000 9.0000

DISC4 65776 1.0315 0.0000 9.0000

DISC5 65776 1.0301 0.0000 9.0000

DISC6 65776 1.0127 0.0000 9.0000

DISC7 65776 1.0287 0.0000 9.0000

- DISC8 65776 1.0357 0.0030 9.0000
DISC9 65776 1.0221 0.0000 9.0000

DISCI0 65776 1.0764 0.0(0)0 9.0000

: DISC 11 65776 1.0616 0.0000 9.0000

DISC12 65776 1.0906 0,0000 9.0000

1
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'Fable 25. Characteristics of numeric variables in the station pressure flag code file
(File 4 on the second magnetic tape)

Minimum Maximum
Number of value value

Vaft able observations Mean

COUNTRY 73542 352.6822 101.0000 799.0000
53824,04 9082 100100,0(31)0 9885100,00(KI

STATION 73542 . , 1988.0000

YEAR 73542 1952.6393 1755.0000

SOURCE 1 7 3542 8,9715 -9.0000 14.0(KY0
SOURCE2 73542 8,9708 -9.0000 14.0000

, q 73542 9.0151 -9.000t) 14.00(OSOURCE- -9.0000 14.(XXX)

SOURCE4 73542 8.9418 14.0(X)0

SOURCE5 7 3542 8.9216 -9.0(g)0

SOURCE6 73542 8.9745 -9.0000 14.0000

SOURCE7 73542 8.9563 -9.0000 14XKI00

SOURCE8 7 3542 8.9431 -9.0000 14.00(X)

SOURCE9 73542 8.9509 -9,0000 14.0000

SOURCE10 73542 8.8390 -9.0000 14.(X)(K)

SOURCE11 73542 8.8808 -9.0000 I4.0(X_
" 2 7354.2 8.8198 -9.0000 14.0000SOURCEI 0.0000 9.0(X)0

REVISE 1 73542 1,4514 9.0000

REVtSE2 73542 1.4513 0.0000

REVISE3 73542 1.4329 0.0000 9.(R3(K)

REVISE4 73542 1.4626 0.0000 9.0000

REVISE5 7 3542 1,4710 0,0(._0 9,(,KI00

REV ISE6 73542 1.4494 0.0000 9.00(O

REV ISE7 7 3542 1.4567 0.0000 9.0000

REVI SE8 7 3542 1,4621 0.0(10t3' 9.0000

REV ISE9 73542 1.4589 0,0(,Kt0 9.0000
REV 1SE 10 73542 1.5052 0,0000 9._

REVISE 11 7 3542 1.4877 0.0000 9.0000

, REVISE 12 73542 1,5140 0.0(0)0 9.0000
SUSP I 73542 1.4508 0.0000 9.(._.)0

S USP2 73542 1.4508 0.0000 9.0000

SU SP3 7 3542 1.4326 0.00(O 9.0000

SUSP4 7 3542 1.4623 0.0000 9.0000

SUSP5 73542 1.4704 O.fX)O0 9.0(_

"- S USP6 73542 1,4488 0.0000 9 ._
SUSP7 73542 1.4562 0,C)0(X) 9.00CX)

SUSP8 7 3542 1.4616 ().(Xk'3() 9.0000

SUSP9 73542 1.4586 0.(XXX) 9.(k900

SU SP 10 73542 1.5(14.7 O.0(X)O 9.(X)O0
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Table 25 (continued)

Number of Minimum Maximum

Variable observations MeaJa value value

SUSP 11 73542 1.4874 0,000O 9.0000

SUSP 12 73542 1.5134 0.0000 9.0000

DISC 1 73542 1.4554 0.0000 9,000()

DISC2 73542 | .4510 0.0000 9.0000

DISC3 73542 1.4328 0.0000 9.01300

DISC4 73542 1.4624 0.0000 9.(1000

DISC5 73542, 1.4705 0.0000 9.0000
DISC6 73542 1.4489 0.00c.., 9.0000

DISC7 73542 1,4563 0.0000 9.0000

DISC8 73542 1.4617 0.0000 9.0000

DISC9 73542 1.4587 0._ 9.0000

DISC10 73542 1.5048 0.0000 9.0000

DISC 11 73542 1.4875 0.0000 9.0000

DISC 12 73542 1.5135 0.13000 9.0000

=
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APPENDICES



APPENDIX A

List of Countries and Country Codes

in Alphabetical Order



CODE COUNTRY NAME

514 ADELIE LAND

206 AFGHANISTAN

401 ALASKA (U.S.A.)
624 ALBANIA

106 ALGERIA

144 ANGOLA

799 ANTARCTICA (ALL STATIONS BETWEEN _60 ° AND 90° SUCITH LATITUDE)
418 ANTIGUA AND BARBUDA

313 ARGENTINA

513 AUSTRALIA
619 AUSTRIA

406 BAHAMAS

207 BAHRAIN

214 BANGLADESH

422 BARBADOS

610 BELGIUM

411 BELIZE

138 BENIN

309 BOLIVIA

152 BOTSWANA

306 BRAZIL

516 BRUNEI (U.K.)
626 BULGARIA

141 BURKINA FASO

225 BURMA

130 BURUNDI

136 CAMEROON

402 CANADA

101 CAPE VERDE

133 CENTRAL AFRICAN REPUBLIC

104 CEUTA (SPAIN)
134 CHAD

310 CHILE

230 C1-IINA

301 COLOMB][A

145 COMOROS

131 CONGO

416 COSTA RICA

407 CUBA

631 CYPRUS

620 CZECHOSLOVAKIA

608 DENMARK (INCLUDING FAEROE ISLANDS)
122 DJIBOUTI

419 DOMINICA
410 DOMINICAN REPUBLIC

307 ECUADOR

A-3



CODE COUNTRY NAME

119 EGYPT

413 EL, SALVADOR

135 EQUATORIAL GUINEA
1_.1 ETHIOPI A

508 FIJI

603 FINLAND

614 FRANCE

305 FRENCH GUIANA

132 GABON

112 GAMBIA

618 GERMANY

140 GHANA

616 GIBRALTAR (U.K.)
629 GREECE

607 GREENLAND (DENMARK)
423 GRENADA

412 GUATEMALA

114 GUINEA

113 GUINEA-BISSAU

303 GUYANA

409 HAITI

414 HONDURAS

220 HONG KONG (U.K.)
622 HUNGARY

606 ICELAND

215 INDIA

515 INDONESIA

205 IRAN

204 IRAQ
605 IRELAND

635 ISRAEL

627 ITALY

142 IVORY COAST

408 JAMAICA
224 JAPAN

636 JORDAN

229 KAMPUCHEA

17,4 KENYA

506 KIRIBATI

203 KUWAIT

228 LAOS

634 LEBANON

155 LESOTHO

143 LIBERIA
118 LIBYA

613 LIECHTENSTEIN
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CODE COUNTRY NAME _

611 LUXEMBOURG

221 MACAU (PORTUGAL)
146 MADAGASCAR
149 MALAWI

501 MALAYSIA

217 MALDIVES

109 MALI

628 MALTA

110 MAURITANIA

117 MAURITIUS

105 MELILLA (SPAIN)
405 MEXICO

218 MONGOLIA

103 MOROCCO

147 MOZAMBIQUE
151 NAMIBIA

504 NAURU

219 NEPAL

609 NETttERLANDS

511 NEW ZEALAND

' 415 NICARAGUA
108 NIGER ,

137 NIGERIA

222 NORTH KOREA

601 NORWAY (INCLUDING JAN MAYEN AND SVALBARD)
210 OMAN

213 PAKISTAN
417 PANAMA

512 PAPUA NEW GUINEA

311 PARAGUAY

212 PEOPLE'S DEMOCRATIC REPUBLIC OF YEMEN
308 PERU

517 PttILIPPINES

621 POLAND

617 PORTUGAL

208 QATAR
: 625 ROMANIA

129 RWANDA

420 SAINT LUCIA

403 SAINT PIERRE AND MIQUELON (FRANCE)
421 SAINT VINCENT AND THE GRENADINES
116 SAO TOME AND PRINCIPE

: 202 SAUDI ARABIA

I 11 SENEGAL

: 127 SEYCHELLES

115 SIERRA LEONE
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CODE COUNTRY NAME

502 SINGAPORE

503 SOLOMON |.SLANDS

123 SOMALIA

153 SOUTHArniCA
223 SOUTHKOREA
615 sPAIN

216 SRI LANKA

I20 SUDAN

304 SURINAME

I54 SWAZILAND
602 SWEDEN

612 SW ITZ_RLAN D

633 SYRIA

12.5 TANZANIA

226 THAII.AND

139 TOGO

51,0 TONGA

424 TRINIDAD AND TOBAGO
107 TUNISIA

630 TURKEY

5(.',7 TUVALU

126 UGANDA

201. UNION OF SOVIET SOCIALIST REPUBLICS

632 UNION OF SOVIET SOCIALIST REPUBLICS
209 UNITED ARAB EMIRA"I'ES

6,04 UNITED g'ANGDOM

404 UNITED STATES OF AMF,RICA

312 URUGUAY

505 VANUATU

302 VENEZUELA

227 VIET NAM

102 WESTERN SAHARA

509 WESTERN SAMOA

199 WMO REGION 1 DEPENDENT ISLANDS / OCEAN 'VESSEL STATIONS

299 WMO REGION 2 DEPENDENT ISLe, .DS / OCEAN VESSEL STATIONS
O _,EAN VESSEL STATIONS399 WMO REGION 3 DEPENDENT ISLANDS / "C'"

49'9 WMO REGION 4 DEPENDENT ISL,ANDS/ OCEAN VESSEL STATIONS

- 599 WMO REGION 5 I)EPENDENT ISLANDS / OCEAN VESSEl,. STATIONS

- 699 WMO REGION 6 DEPENDENT ISLANDS / OCEAN VESSEL STATIONS
_

- 211 YEMEN

623 YUGOSLAVIA
1.28 ZAIRE

148 ZAMBIA

150 ZIMBABWE

_
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APPENDIX B

List of Cou:_tries and Country Codes
in Numeric Order



CODE COUN'I'RY NAME

I01 CAPE VERDE

102 WESTERN SAHARA

103 I_qOROCCO

104 CEUTA (SPAIN)

105 MELrlLLA (SPAIN)
106 ALGERIA

107 TUNISIA

108 NIGER

109 MALI

110 MAURITANIA

111 SENEGAL

112 GAMBIA

113 GUINEA-BISSAU

114 GUINEA

115 SIERRA LEONE

116 SAO TOME AND PRINCIPE

117 MAURITIUS

118 LIBYA

119 EGYPT

120 SUDAN

121 ETHIOPI A

• 122 D/IBOUTI

123 SOMALIA

124 KENYA

125 TANZANIA
,.i .r,1, _. UGANDA

127 SEYCHEI,LES

128 ZAIRE

129 RWANDA

130 BURUNDI

131 CONGO

132 GABON

133 CENTRAL AFRICAN REPUBHC
134 CHAD

135 EQUATORIAl, GUINEA
1.3.6 CAMEROON

137 NIGERIA

138 BENIN

139 TOGO

140 GHANA

141 BURKINA FASO

142 IVORY COAST
- 143 LIBERIA

__ t44 ANGOI.,A

: 145 COMOROS

146 MADAGASCAR

B-3



CODE COUNTRY NAME

147 MOZAMBIQUE
148 ZAMBIA

149 MALAWI

150 ZIMBABWE

151 NAMIBIA

152 BOTSWANA

153 SOUTH AFRICA

154 SWAZILAND

155 LESOTHO

199 WMO REGION 1 DEPENDENT ISLANDS / OCEAN VESSEL STATIONS

201 UNION OF SOVIET SOCIALIST REPUBLICS

202 SAUDI ARABIA

203 KUWAIT

204 IRAQ
205 IRAN

206 AFGHANISTAN

207 BAHRAIN

208 QATAR
209 UNITED ARAB EMIRATES

210 OMAN

211 YEMEN

212 PEOPLE'S DEMOCRATIC REPUBLIC OF YEMEN

213 PAKISTAN

214 BANGLADESH

215 INDIA

216 SRI LANKA

217 MALDI VES

218 MONGOLIA

219 NEPAL

220 HONG KONG (U.K.)

221 MACAU (PORTUGAL,)
222 NORTH KOREA

223 SOUTH KOREA

224 JAPAN

225 BURMA

,'?26 THAILAND

227 VIET NAM

228 LAOS

229 KAMPUCHEA

230 CHINA

299 WMO REGION 2 DEPENDENT ISLANDS / OCEAN VESSEL STATIONS

301 COLOMBIA

302 VENEZLIELA

303 GUYANA

304 SURINAME

305 FRENCH GUIANA

B-4



CODE COUNTRY NAME

306 BRAZIL

307 ECUADOR

308 PERU

309 BOLIVIA

310 CHILE

311 PARAGUAY

312 URUGUAY

313 ARGENTINA

399 WMO REGION 3 DEPENDENT ISLANDS / OCEAN VESSEL STATIONS

401 ALASKA (U.S.A.)
402 CANADA

403 SAINT PIERRE AND MIQUELON (FRANCE)
404 UNrfED STATES OF AMERICA

405 MEXICO

406 BAHAMAS

40'7 CUBA

408 JAMAICA

409 HAITI

410 DOMINICAN REPUBLIC

411 BELIZE

412 GUATEMALA

413 EL SALVADOR

414 HONDURAS

415 NICARAGUA

416 COSTA RICA

417 PANAMA

418 ANTIGUA AND BARBUDA

419 DCMINICA

420 SAINT LUCIA

421 SAINT VINCENT AND '/'HE GRENADINES

422 BARBADOS

423 GRENADA

424 TRINIDAD AND TOBAGO

499 WMO REGION 4 DEPENDENT ISLANDS / OCEAN VESSEL STATIONS
501 MALAYSIA

502 SINGAPORE

503 SOLOMON ISLANDS

504 NAURU

505 VANUATU

506 KIRIBATI

507 TUVALU

508 FIJI

509 WESTERN SAMOA
510 TONGA

511 NEW ZEAl,AND

512 PAPUA NEW GUINEA

B-5



CODE COUNTRY NAME

513 AUSTRALIA

514 ADELIE LAND

515 INDONESIA

516 BRUNEI (U.K.)
517 PHILIPPINES

599 WMO REGION 5 DEPENDENT ISLANDS / OCEAN VESSEL STATIONS

601 NORWAY (INCLUDING JAN MAYEN AND SVALBARD)
602 SWEDEN

603 FINLAND

604 UNITED KINGDOM

605 IRELAND

606 ICELAND

607 GREENLAND (DENMARK)

608 i_ENMARK (INCLUDING FAEROE ISLANDS)
609 NE'i'HERLANDS

610 BELGIUM

611 LUXEMBOURG

612 SWITZERLAND

613 LIECHTENSTEIN

614. FRANCE

615 SPAIN

616 GIBRALTAR (U.K.)
617 PORTUGAL

618 GERMANY

619 AUSTRIA

620 CZECHOSLOVAKIA

621 POLAND

622 HUNGARY

623 YUGOSLAVIA

624 ALBANIA

625 ROMANIA

626 BULGARIA
627 ITALY

628 MAL'FA

629 GREECE

630 TURKEY

631 CYPRUS

632 UNION OF SOVIET SOCIALIST REPUBLICS

633 SYRIA

634 LEBANON

635 ISRAEL

636 JORDAN

699 WMO REGION 6 DEPENDENT ISLANDS / OCEAN VESSEL STATIONS

799 ANTARCTICA (ALL STATIONS BETWEEN 60° AND 90° SOUTH LATITUDE)
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Station Inventories
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