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CLIMATIC VARIATIONS AND DEVIATIONS OF SOLAR
RADIATION IN THE PAST 300,000 YEARS
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Summary

The ratio of oxygen isotopes O to O* in foraminiferal tests provides a complete
record of global climatic changes. The record shows 19 stages in the Brunhes normal
.epoch of -about 730,000 years. The odd numbered stages correlate with warm inter-
vals, while the even numbered ones with cold intervals. In loess areas warm-cold
cycles were recorded by repeated alternations of forest soils and loess. The correlation
of European loess with the deep-sea sediments has been made by Kukla. Dated flights
of raised coral reef terraces indicate that high sea levels coincide with warm stages,
while low sea levels with cold stages.

It is now clear that a significant part of the observed eclimatic variations over
the past 730,000 years is concentrated in narrow frequency bands near cycles of 23,000,
42000, and approzimately 100,000 years. These peaks correspond to the dominant
periods of the earth’s solar orbit, because the average period of the variations in eccen-
tricity is about 90,000 years; that of the obliquity of the ecliptic 41,000 years; and
that of the longitude of perihelion 21,000 years. Therefore many scientists hold that
changes in the earth’s orbital geometry are the fundamental cause of the succession of
Quaternary ice ages. Milankoviteh focused attention on a curve representing varia-
tions in radiation received during the summer half-year at 65°N. This particular ver-
sion of the astronomical theory is often referred to as the Milankoviteh theory of the
ice ages. However, Milankovitch curve shows its poor correlation with the paleoclima-
tic’record. As a matter of fact, the curve of distribution of winter halfyear radiation
at 35°N coincides almost exactly with the paleotemperature curve (Xu Qingi, 1980).
It is probable that the distribution of winter half-year radiation at 35°N would be cri-
ticl to the variation of the mean annual temperature of the world.

Changes of radiation can be calculated with great precision for the past million
vears (Berger, 1978). It is possible to test the astronomical theory of the Pleistocene
ice ages by comparing the record of Pleistocene climate (Fig. la) with the deviations
of solar radiation of the whole world in both winter and summer half-year during the
past 300,000 years (Fig. 1b—1le¢). According to Hays et al. (1976) the age of isotopie
stage 8—7 boundary is at about 247,000 or 251,000 years, and the age of stage 6—5
boundary is at about 127,000 years. The possible positions for stages 1—9 are shown
in Fig, 1b—1e. The comparison of the record of Pleistocene climate (Fig. la) with
the deviations of solar radiation (Fig. 1b—1c) shows three characteristies.
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1. The swings of radiation levels are quite large and the radiation levels pack
closely ring upon ring during the warm stages (i.e. stages 5 and 7), while the swings
are small and the arrangement of the radiation levels is scattered during the cold
stages (i.e. stages 2—4, 6, 8). The most obvious differences between warm and cold
stages are at low latitudes, rather than at high latitudes.

The belt between 30°N and 30°S covers 50 per cent of the earth surface, the belt
between 45°N and 45°S covers about 71 per cent, and the belt between 60°N and 60°S
covers about 87 per cent. It seems that the deviations of solar radiation at low latitu-
des, rather than at high latitudes, are the fundamental cause of the climatic variations.

2. Climate would fluctuate wildly during the warm stages due to the quite large
swings of radiation levels (Fig. 1b—1e). As a matter of fact, stage 5 was further sub-
divided by Shackleton (1969) into substages labeled 5a to 5e in order of increasing
age. Substage 5e has the lowest isotopie ratio of the five. It corresponds to the mini-
mum volume of ice and is considered to represent the last interglacial. Similarly, stage
7 was subdivided into 7a, Tb, and 7e. Sea level records shown by Aharon, Chappell
and Compston (1980) support this. Dated flights of raised coral reef terraces indicate
that high levels in the last 200,000 years coincide with warm peaks of the isotopic
record. In the loess area of northern China, there is good evidence too. For example,
in the Luochuan loess section in Shaanxi Province. Layer 12 is the most cutstanding
forest soil of all the soils of the Luochuan sequence, It is composed of three compact
red beds denominated the ‘‘Three Red Bands’. By TL dating, the date of Layer 12
is 180,000—210,000 years. So Layer 12 corresponds to stage 7. The red soil is restrie-
ted to southern China today. Therefore the red beds of soil indicate that the climate
at Liuochuan was as warm as in southern China at that time. Layer 12 must have been
deposited at the warmest stage when there were three successive outstanding warm
peaks. However, between these red soils, there is also loess which appears similar to
the loess in overlying and underlying strata. Just as Kukla (1977) said, in the loess
area glacial-interglacial ceycles are represented by repeated alternations of loess and
forest soils. The existence of the loess in Liayer 12 indicates that the climate at Liuo-
chuan was as cold as the cold stages when the loess was depositing. As mentioned
above, Layer 12 is correlated with stage 7. Therefore the climatic fluctuations were
more extreme during stage 7. It may have been the same during stage 5. It seems to
us that the quite large swings of radiation levels coincide with the extreme climatic
fluctuations of stages 7 and 5.

3. During the cold stages (i.e. stages 2—4, 6, 8), the swings of radiation levels
are small in both Fig. 1b and Fig. 1c. However, the deviations of solar radiation from
their 1950 A. D. values are positive in the most part of the world in Fig. le; while
those are negative in Fig. 1b. Therefore in the cold stages, the deviations of calorie
summer northern hemisphere and caloric winter southern hemisphere are positive;
while those of ealoric winter northern himisphere and caloric summer southern hemi-
sphere are negative (Fig. 1b—1¢). It is impossible that the cold climate corresponds
to the positive deviations in Fig. lc as Milankovitech thought (i.e. during the summer
half-year at 65°N). Obviously, the cold climate corresponds only with the negative
deviations in Fig. 1b. Therefore the deviations of caloric winter northern hemisphere
and caloric summer southern hemisphere coincided with the climatic variations in the
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past 300,000 years.

On the basis of the climatologists’ work, the incoming solar radiation is equal to
the outgoing earth radiation at 35°N. So I am convinced that the distribution of
winter half-year radiation at 35°N would be critical to the variation of the mean annual
temperature of the world.



	GJZD198302 50.pdf
	GJZD198302 51.pdf
	GJZD198302 52.pdf
	GJZD198302 53.pdf
	GJZD198302 54.pdf
	GJZD198302 55.pdf
	GJZD198302 56.pdf

