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ABSTRACT

A Russian group, under the initial leadership of M. 1. Budyko, has produced the first comprehensive
analysis of monthly average surface temperature (January 1891 through May 1980) for the Northern Hemi-
sphere on a 5° X 10° latitude-longitude grid. This data set and the magnetic tape of the data are described.
Other collections of surface temperature data are also described and compared on the bases of temporal and

spatial coverage, and analysis methods.

1. Introduction

When Budyko (1969) published his energy-balance
climate model in English, Western scientists became
aware of the availability of a Russian surface tem-
perature data set. His Fig. 1 [reproduced here in Fig.
1, as updated by Vinnikov ez al. (1980)] shows “the
secular variation of annual temperature in the north-
ern hemisphere that was calculated from the maps
of temperature anomalies for each month for the
period of 1881 to 1960 which were compiled at the
Main Geophysical Observatory.” (Budyko, 1969)
This unique data collection was produced with a tre-
mendous manpower effort, and is now available, up-
dated through May 1980, as monthly averaged sur-
face temperature anomalies on a 5° X 10° latitude-
longitude grid in digital form on magnetic tape.
Through the activities of the US-USSR Bilateral on
Environmental Protection,’ I have had an opportu-
nity to visit and work with Soviet scientists who have
analyzed these data. My personal contacts with Drs.
Vinnikov, Budyko and Gruza, together with my read-
ing of several Russian publications describing the data
set, have allowed me to become familiar with the way
it was produced and how it is presented on the tape.
In this paper I will describe the Russian surface tem-
perature data set, and compare it to other collections
of surface temperature data.

' The US-USSR Bilateral on Environmental Protection is ad-
ministered by the Environmental Protection Agency and involves
the active participation of the National Science Foundation, Na-
tional Oceanic and Atmospheric Administration and the Depart-
ment of Energy. Under this agreement there are a number of work-
ing groups in climate studies. The results presented in this paper
represent a significant benefit of the scientific and data exchanges
with the Soviets.
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2. The data sources

The maps upon which the data set is based come
from two sources. The data from 1881 to 1960 come
from maps (Sharova, 1960-67) of monthly mean sur-
face temperature anomalies which were prepared at
the Main Geophysical Observatory in Leningrad
when Budyko was the director. They were prepared
for the purpose of monthly and seasonal forecasting,
with a goal of finding patterns in the monthly average
departures from normal. The maps (Sharova, 1960-
67) are hand-drawn, smooth, synoptic-type analyses
of the data. The Introduction to the atlases? contains
information on the number of stations used when
constructing the maps. For example, in 1881 there
were 246 continental stations; in 1913, 753; in 1940,
976; and at the end of the period ~2000 statioas.
The Introduction also contains a description of the
data over the oceans and the principles and methods
of analyzing the maps. According to Vinnikov (per-
sonal communication, 1981), experienced climatol-
ogists used great care in the analysis of the maps.
Considerations such as station locations, breaks in
the record, and errors in the data were made. He feels
that they were very well done, but does not know the
details of the analysis. The maps themselves contain
only smooth isopleths and not the locations of the
stations or the raw data upon which the analyses are
based.

The data for the period 1961 to the present are
based on maps appearing in the Synoptic Bulletin
(1961-) of the State Hydrometeorological Committee
(their equivalent of NOAA). These maps are drawn

2 Dr. Joseph Fletcher, NOAA/ERL, Boulder, has a copy of these
atlases. :






