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PREFACE

-

This statement is based largely on recent studies carried out with my
colleagues S, Lebedeff, D. Rind, I. Fung, A. Lacis, R. Ruedy, G. Russell and
P. Stone at the NASA Goddard Institute for Space Studies. :

-

My principal conclusions are: (1) the earth is warmer in 1988 than at any
time in the history of instrumental measurements, (2) the global warming is now
sufficiently large that we can ascribe with a high degree of confidence a cause \
and effect relationship to the greenhouse effect, and (3) in our computer climate
simulations the greentouse effect now is already large enough to begin to affect
the probability of occurrence of extreme events such as summer heat waves; the
model results imply that heat wave/drought occurrences in the Southeast and
Midwest United States may be more frequent in the next decade than in
climatological (1950-1980) statistics.
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1. Curxent global tempexatures

Present global temperatures are the highest in the period of instrumental
records, as shown in Fig. 1. The rate of global warming in the past two decades
is higher than at any earlier time in the record. The four warmest years in the
past century all have occurred in the 1980's.

The global temperature in 1988 up to June 1 is substantially warmer than the
like period in any previous year in the record. This is illustrated-in Fig. 2,
vhich shows seasonal temperature ancmalies for the past few decades. The most
recent two seasons (Dec.-Jan.-Feb. and Mar.-Apr.-May, 1988) are the warmest in
the entire record. The first five months of 1988 are so warm globally that we
conclude that 1988 will be the warmest year on record unless there is a
remarkable, improbable cooling in the remainder of the year.

Causal association of current global warming with the greenhouse effect
requires determination that (1) the warming is larger than natural climate
variability, and (2) the magnitude and nature of the warming is consistent with
the greenhouse varming mechanism. Both of these issues are addressed
quantitatively in Fig. 3, which compares recent observed global temperature
change with climate -odcl simulations of temperature changes o:qucnd to result
from the greenhouse effect.

The present observed global warming is close to 0.4°C, relative to
‘climatology’, which is defined as the thirty year (1951-1980) mean. A warming '
of 0.4°C is thrn times larger than the standard deviation of annual mean
temperatures in the 30-year climatology. The standard deviation of 0.13°C is a
typical amount by which the global temperature fluctuates annually about its 30
year mean; the probability of a chance warming of three standard deviations is
about 18, Thus we can state with about 99% confidence that current temperatures
represent a real warming trend rather than a chance fluctuation over the 30 year v

period.
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