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Climate Variations and Changes in World History
Itaru KOIZUMI"

Abstract
O O The results of hydro-environment researches into marine and lacustrine sediments revealed
climatic variations which seem to have some relationships between turns in world history and
climatic changes. In the Japan Sea and northeast Pacific off Kashima from the Late Glacial to
the Holocene, diatom temperature, 7d' 00 frequency of warm-water species[I1] frequency of
warm- and cold-water species('! x 100, values show rhythmic fluctuations with durations of 1
kyr and 400-500 yrs] Koizumi et al., 2004, 2006[1 This indicates a strong and regular inflow of
the warm Tsushima Current into the Japan Sea as a branch of the warm Kuroshio Current. The
decreases of Td' values correspond to a period of climatic deterioration under which cultural
changes occurred in Japan. The paleoclimatic variations and the triple events of high *C in the
atmospheric residual *C record denoted by Stuiver et al.0 19910are recognized in the diatom
variations.
0 O A similar periodicity is also recognized in North Atlantic drift icel] Bond et al., 2001[] con-
centrations of sea salt and terrestrial dust in the GISP2 ice corel] O'Brien et al., 19950] in lake
deposits from the Jura in Franced Magny, 19950] Tibet(] Gasse et al., 1991; Ji et al., 2005(] and
Alaskall Hu et al., 20030 and oxygen isotope variations from stalagmites in southern China
0 Wang et al., 20050and Oman] Neff et al., 200101
0 O Climatic deteriorations are synchronous with periods when serious changes occurred in hu-
man intellectual achievements during the Holocene. The Agricultural Revolution] 11,000-
10,000yr BCO , with the cultivation of wild plants and domestication of wild animals to produce
and secure food, seems to coincide with the Younger Dryas event. Increased agricultural produc-
tion made it possible to afford a population not engaged in agriculture, for example, people en-
gaged in handicrafts, festivals, and politics. This seems to occur in the period coinciding with T;
event in the T:-Ty triplets, which have Maunder- and Sporer-type patterns occurring in sets of
three, denoted by Stuiver and Braziunas] 19931 The religious courtesy belief in the recycling
and the reinforcing of life was converted into a rational and systematic consideration of life
based on universal theory. This conversion of thinking seems to coincide with the T event. Mod-
ern science was established in Europe in the 17th century. And now human beings are destroy-
ing natural environments using highly developed scientific technologies of their own. This is a
negative revolution that human beings have never previously experienced.
0 O In the south-to-north transect of the cores from both the Pacific and Japan Sea sides of Hon-
shu, Td' values indicate that the Kuroshio Current and Tsushima Warm Current are both weak-
ening at present. The present interglacial period might end and become a cooler climatic condi-
tion like a Little Ice Age within 300 years. The insolation at 37°N among the Earth's orbital
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parameters is weak at present] Koizumi and Ikeda, 19971 However, the mean global tempera-
ture has risen about 0.500 during the last century. Warming of the Earth, which is caused main-
ly by carbon dioxide in the atmosphere, has made natural environments unstable.

Key words[] solar activity, diatom temperature index, 7d' value, Bond event, 1500-year oscilla-

tion, climate and civilization, ancient civilization, irrigation
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Fig. 10 Locations of the sites discussed in the present paper.

Bol: 64°47'N, 29°34'W, 1855 m water depthl] VM28-14; Bond et al., 20011 Bo2: 54°16'N, 16°47'W, 2370 m
water depthl] VM29-1910J; 54°15'N, 16°50'W, 2393 m water depth] VM23-810J; 55°28'N, 14°43'W, 2172 m wa-
ter depthl] KN158-4, MC52; Bond et al., 2001[1 Bo3: 44°18'N, 46°16'W, 3958 m water depth’] KN158-4, MC21,
KN158-4, GGCC220; 43°58'N, 46°25'W, 3980 m water depthl] EW9303, JPC37; Bond et al., 20011 O'B: 72.6
°N, 38.5°W, 3200m elevation] GISP2; O'Brien et al., 199501 Ma: Lake Clairvaux, Lake Chalain, Lake Pluvis,
Lake Bourget, Lake Annecy, Lake Paladru, Léman, Lake Neuchatel, Lake Ziirichl] Magny, 1993, 1995(1 Ca:
52°04'N, 113°27'W, 13.2 m water depth’] Pine Lake; Campbell et al., 19981 Ga, Va: 35°30'N, 81°E, 8 m water
depthd) Sumxi Co, Longmu Co; Gasse et al., 1991; Van Campo and Gasse, 199301 Gu: 18°03.079'N, 57°36.561
'E, 807.8 m water depth[] ODP Hole 723A, RC2730; Gupta et al., 2003[1 Ne: 23°05'N, 57°21'E, 800 m eleva-
tior] Hoti cave; Neff et al., 200101 Hu: 59°28'N, 161°07'W, [J 17 m water depth] Arolik Lake; Hu et al., 20031
Ji: 36°35'N, 100°30'E, 22.3 m water depth’] QH-2000; Ji et al., 200501 Wa: 25°17'N, 108°5'E, 680 m elevation
[0 Dongge cave; Wang et al., 200501 Kol: 36.014°N, 141.468°E, 2223 m water depth(] MD01-2421; Koizumi
et al., 20041 Ko2: 37.07°N, 134.70°E, 946 m water depth[] D-GC-60]; 39.31°N, 139.03°E, 760 m water depth
0 KH-86-2-90; 40.92°N, 139.87°E, 835 m water depthl] KH-84-3-330; 41.83°N, 139.16°E, 2280 m water depth
0 KH-84-3-9(J; 41.56°N, 141.87°E, 975 m water depth’] MD01-2409(}; 40.56°N, 142.93°E, 1520 m water depth
00 MR97-04-1; Koizumi et al., 20061

gooloo0oboobooooobobooboon booooobooboobobobooooboooboon
oYDOOOOOODODOOODOOoOooooooo gboooooooboobobobooobooobogon
gog, oboooooooobooboobobo gooooooooobobobooo, oo
o, oooooooboi1ie0000ooooo, oooo, oooboobobo, oobooobooo



BEHK (10004F)

&
)
B
A £
B o
z 5
v —
¥ 3
b @
Do
)
5 o
E 3
m e
v 8§
B S
w S ﬂ
A o ]
g2 = -
: :
B 8 J
- il
5 =
12
D BC BE (10004)
- FEHRHIT B = koY t £ = i
= - fiEE ¥ ® Eo 7 A X
1% INNEEE B O e} o ¥ # i
- SkoKBEABE # O e} o b3
HEBRE 0 & & & | #
E Bl Bl <
A O 1) O L
M m m
£ £ H

0 200000000000000000Stuiver and Reimer, 19930 0000000 000Td'0000
0 [0 MD01-2421(10 0 0O 0 I D-GC-61 O 00 Koizumi et al., 2004,2006[(0 0 D 0 00000000
0oooTo ,O00000O000o0ooooooooooo0o 8OO0 OO0OO0OOOLGOODODOOBADDOO
ooo/ooooooOoYDOOOO0OOODODOHTOOOODOOOOOOBCOODOOOADOOOO

Fig. 2 Comparison of variations of 7d' values in the Kuroshio Currentl] MD01-24211] Koizumi et al., 20040
and Tsushima Warm Current] D-GC-060 Koizumi et al., 2006} atmospheric residual **C record] Stuiv-
er and Reimer, 1993(] and climatic changes in Japan. Arrows indicate the corresponding changes.

0 0O Ti-T4 denote triple events comparing Maunder and Sporer perturbations. Numbers 0 to 8 denote Bond
events. LG: Last Glacial. BA: Bolling/Allerod. YD: Younger Dryas. HT: Hypsithermal.
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et al., 200101 Numbers 0 to 8 designate the North Atlantic's’ 1500-year” cycles. Age depth models are
from Web table 1 in Bond et al., 20010 BOGlobigerina bulloides percentage in ODP Hole 723A0 solid
lineJand RC27300 broken linel] from the Arabian Sea, July insolation at 65°N shown by dotted line,
and radiocarbon-dated intervals shown by crossesd Gupta et al., 2003010 CO 0 '*0 record from the
Dongge Cave stalagmite, southern Chinall Wang et al., 2005C]1 The numbered vertical bars denote the
timing of Bond events] 0-50in the North Atlantic. Two vertical bars without numbers indicate notably
weak Asian monsoon events that can be correlated to ice-rafted debris events. Age/depth relations are
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