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Abstract During the late sixth century and early seventh century, the Eastern Turkic
Empire (i.e., the Eastern Turkic Khanate) was the most powerful country in the Northeast
Asia. It collapsed suddenly in A.D. 630, and historians concluded that the combination of
social, political and economic factors, as well as the invasion of the Tang Empire, would be
the root cause. Here we suggest that a climatic cooling event ca. A.D. 627–629 could be the
direct cause. In A.D. 627–629, the Eastern Turkic Empire experienced severe disasters of
snow and frost. Many of the sheep and horses died. People suffered great famine and
massive deaths. The Empire fell into severe national crisis and collapsed in A.D. 630.
Simultaneously, the Tang Empire also experienced three successive years of frost disasters.
Climatic cooling possibly also occurred in other regions. Our investigation of the ca. A.D.

627–629 climatic cooling event also improved our understanding of another problem: was
the climatic event due to the impact of a ca. A.D. 626 volcanic eruption?

1 Introduction

Sudden societal collapses in historical times have been discussed intensively by historians
and archaeologists, commonly leading to conclusions that combinations of social, political
and economic factors were their root causes (Weiss and Bradley 2001). However, abrupt
climatic change has been recognized to be an important direct cause of some societal
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collapses (Weiss 1982; DeMenocal 2001; Weiss and Bradley 2001; Alley et al. 2003; Haug
et al. 2003; O’Connor and Kiker 2004). A climatic cooling event occurring in the late 620’s
in a great steppes empire, the Eastern Turkic Empire (i.e., the Eastern Turkic Khanate. ca.
A.D. 581–630), will be traced in this paper, utilizing mostly Chinese historical sources.

2 Exceptional disasters and the collapse of the Eastern Turkic Empire

The Turks were one of the three most powerful nomadic peoples in the history of the Asian
steppes. In ca. A.D. 552, a powerful Turkic Empire was established. Three decades later, in
ca. A.D. 581, the Empire split into two parts, i.e., the Eastern Turkic Empire (Henceforward
ETE) and the Western Turkic Empire (Fig. 1).

During the late sixth century and early seventh century, the ETE became the most
powerful country in the Northeast Asia. Rulers in adjacent areas all submitted to the rule of
the ETE, including probably the Tang Empire (A.D. 618–907) (Chen 1951; Wu 1998).

Incredibly, the powerful ETE suddenly collapsed in A.D. 630. Historians concluded that
the combination of various social, political and economic factors as well as the invasion of
the Tang Empire caused the collapse of the ETE (Grousset 1939; Lü 1959; Twitchett 1979;
Cen 1982; Wu 1998). Here we suggest that an abrupt climatic cooling event in A.D. 627–
629 could be a direct cause. From about A.D. 627 to A.D. 629, the ETE suffered sudden and
very severe disasters of snow and frost as well as ensuing great famines and plagues. The
relevant Chinese historical records are as follows. It is noteworthy that the ETE was
generally called ‘Turk’ in Chinese literatures.

Jiutangshu (Vol. 194) Zhenguan reign period; first year (Jan. 23, 627–Feb. 10, 628 A.D.).
That country (ETE) experienced exceptionally heavy snowfalls. There were several chi of

Fig. 1 Schematic map showing the approximate location and territory of the Eastern Turkic Empire
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snow on the ground (chi is a linear measure of China. 1 chi≈0.3 m). Many sheep and
horses died. People suffered great famine.

Jiutangshu (Vol. 194) Zhenguan reign period; third year (Jan. 30, 629–Feb. 17, 630 A.D.).
There were disasters of snow for several consecutive years (in the ETE). All of the livestock
died. There was a great famine in the country. Xieli (the Khan, i.e., Emperor, of ETE) fell
into a perplexity of budget deficit. The taxes were still raked in rapaciously, and the tribes
fell off still more.

Xintangshu (Vol. 228) (Zhenguan reign period; first year, i.e., Jan. 23, 627–Feb. 10, 628 A.D.).
That year there was a great snow (in the ETE). Many of the sheep and horses were frozen
to death. People suffered famine.

Xintangshu (Vol. 228) (Zhenguan reign period; second year, i.e., Feb. 11, 628–Jan. 29,
629 A.D.) The Tang Emperor said, ‘Turk had a frost in high summer...Great famine
occurred. The taxes were still raked in rapaciously, and the tribes fell off still more.’

Zizhitongjian (Vol. 192) (Zhenguan reign period; first year; sometime between the day renzi
in the seventh month (Aug. 18, 627 A.D.) and the day wuxu in the eighth month (Oct. 3,
627 A.D.)). (The Tang Emperor discussed the Turkic problem with his officials.)
Exceptionally heavy snowfalls occurred (in the ETE). The snow was several chi deep.
All livestock died. Great famine ensued for several consecutive years. People all died of
hunger and coldness. The Empire fell into a perplexity of budget deficit. The taxes were
still raked in rapaciously, and the tribes fell off still more.

Zizhitongjian (Vol. 192) (At the end of the first year of Zhenguan reign period (Jan. 23,
627–Feb. 10, 628 A.D.)) Turk (ETE) weakened even more greatly. Citizens fled the country.
It experienced exceptional heavy snowfalls. Snow on the ground was several chi deep.
Sheep and horses all died. A great famine ensued.

Zizhitongjian (Vol. 193) Zhenguan reign period; third year (Aug. 24, 629–Sept. 21, 629
A.D.). An official, Gongjin Zhang, reported to the Tang Emperor. He presented six
conditions favorable for invading Turk....The fourth one was that unusually early frosts
occurred in autumn, and people suffered great famine in the steppes....

Cefuyuangui (Vol. 125) Zhenguan reign period; second year (Feb. 11, 628–Jan. 29, 629 A.D.).
The Tang Emperor said, ‘mid-summer frosts occurred in Turk.’

Taipingyulan (Vol. 878) In the beginning of the Zhenguan reign period. There was a frost in
Turk in the fifth month (about June).

The disasters of snow and frost killed the sheep and horses, which were of vital
importance to nomadic societies. Nationwide great famine occurred in the ETE. The causal
connection between the disasters of snow and frost and the ETE collapse can be seen from
the following records.

Jiutangshu (Vol. 62) Ever since the Yining reign period (Dec. 4, 617–Apr. 29, 618 A.D.),
Yuanshou Zheng had been sent as an envoy to Turk for five times....In the third year of the
Zhenguan reign period (Jan.30, 629–Feb. 17, 630 A.D.), he was sent to Turk again. When he
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came back, he reported to the Tang Emperor, ‘the rise and fall of Turk depend on sheep and
horses. At present, the livestock become thin and weak. People are emaciated...Turk will
definitely collapse in 3 years.’

Zizhitongjian (Vol. 192) An official, Yuanshou Zheng, reported to the Tang Emperor, the
rise and decline of the northern nomadic countries depend on sheep and horses. In Turk, the
live stocks were withering and people were starving now. These were signs of decline. It
would fall in less than 3 years.

Massive deaths occurred in the ETE. Cefuyuangui (Vol. 42) recorded the mortality crisis
in the ETE.

(Zhenguan reign period) fourth year; ninth month (Oct.12–Nov. 9, 630 A.D.). The Tang
Emperor issued an edict. ‘The Turkic tribes suffered great disasters, a great many people
died of famine and plague. Large number of corpses littered the field everywhere...’

The ETE fell into severe national crisis and collapsed soon. We suggest that the disasters
of snow and frost should be a direct cause of the ETE collapse, though climate itself should
not be the sole factor of the ETE collapse.

3 Circa 626 A.D. volcanism

Volcanism is an important cause of climatic cooling (Mann et al. 1998; Bertrand et al.
1999; Crowley 2000). Historical sulfur-producing volcanic eruptions have been proved
to be followed by abrupt short-term climatic cooling of several years long (Self et al.
1981; Angell and Korshover 1985; Briffa et al. 1998; Stothers 1999; Zielinski 2000). It
seems that the climatic cooling event at A.D. 627–629 may possibly also have a volcanic
cause.

A major volcanic eruption at A.D. 623 ±3 was revealed in the Crête ice core, although the
volcanic eruptions prior to A.D. 900 revealed in the Crête record have not been ascribed to
known eruptions, including the highest signal of A.D. 623 ±3 (Hammer et al. 1980).
Evidences possibly also exist in the GRIP and GISP2 ice cores in Greenland (Zielinski et al.
1994; Clausen et al. 1997).

Notwithstanding the poor record keeping endemic to the Dark Ages in Europe,
fragmental documentation of atmospheric anomalies exists. Extensive searches of relevant
entries scattered through European (and some Near Eastern) historical sources confirmed
the possible effects of the unidentified volcanic eruption revealed in the Crête record. A
prolonged and widespread volcanic dry fog, starting in the October of about A.D. 626 (with
an uncertainty of ±1 year) and lasting 8–9 months, dimmed the sun over Ireland and the
eastern Mediterranean (Stothers and Rampino 1983a,b; McCarthy and Breen 1997; Stothers
1999, 2002). Distant ash fall in A.D. 626 at Constantinople was also recorded in European
historical sources (Stothers and Rampino 1983b).

However, although scientists exhaustively searched European historical records about
the climatic effects of this volcanic eruption, the results did not give a detailed picture
(Stothers 1999). Stothers (2002) suggested that unusually cold and rainy weather broke out
in Japan during the summer of A.D. 626 after searching Japanese historical sources. A
notable frost ring event in A.D. 628 in the western USA has also been suggested (LaMarche
and Hirschboeck 1984). However, D’Arrigo et al. (2001) did not find frost ring or light ring
events in Mongolian or Siberian tree ring records. According to several of the near Eastern
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chroniclers, unusually cold winters occurred around this time, but none could be assigned
specifically to the A.D. 626–627 period (Stothers and Rampino 1983b).

Chinese historical sources pertaining to the medieval period are unique and very
substantial. Evidence of the climatic cooling event in the ETE greatly improved our
appreciation of the possible climatic impact of the ca. A.D. 626 A.D. volcanic eruption.
Besides, there is evidence of climatic cooling at A.D. 627–629 in the Tang Empire.

4 Climatic cooling in the Tang Empire

From A.D. 627 to 629, successive disasters of frost occurred in the Tang Empire. Different
sources of Chinese historical records concerning this climatic cooling event are found in
detail. Climatic cooling began in A.D. 627 and persisted until A.D. 629.

Cefuyuangui (Vol. 144) Zhenguan reign period; first year; seventh month (Aug. 17 627–
Sept. 14, 627 A.D.). A frost disaster destroyed the harvests in the Guandong, Henan, and
Longyou provinces, as well as the northern border areas.

Jiutangshu (Vol. 2) Zhenguan reign period; first year; eighth month (Sept. 15, 627–Oct. 14,
627 A.D.). A frost disaster destroyed the harvests in the Guandong, Henan, and Longyou
provinces, as well as the northern border areas.

Xintangshu (Vol. 2) Zhenguan reign period; first year; eighth month (Sept. 15, 627–Oct. 14,
627 A.D.). A frost disaster occurred in the Henan and Longyou provinces, as well as the
northern border areas.

Xintangshu (Vol. 36) Zhenguan reign period; first year (Jan. 23, 627–Feb. 10, 628 A.D.);
autumn. A frost disaster destroyed harvests.

Jiutangshu (Vol. 2) Zhenguan reign period; second year; eighth month (Sept. 3, 628–Oct. 2,
628 A.D.). A great frost disaster occurred and famine ensued in Henan and Hebei provinces.

Xintangshu (Vol. 36) Zhenguan reign period; third year (Jan. 30, 629–Feb. 17, 630 A.D.). A
frost disaster destroyed harvests in the northern border areas.

After A.D. 629, there were no records pertaining to unusual cold weather but good
harvests records:

Zizhitongjian (Vol. 193) Zhenguan reign period; fourth year (Feb. 18, 630–Feb. 6, 631 A.D.).
Very good harvests.

Jiutangshu (Vol. 23) Zhenguan reign period; sixth year (Jan. 27, 632–Feb. 13, 633 A.D.).
Several successive years of good harvests.

Accordingly, it is reasonable to deduce that the successive disasters of frost ended in A.D. 629.

5 Conclusion

Utilizing Chinese historical records, a highly disruptive ca. A.D. 626 climatic cooling event was
investigated. The Eastern Turkic Empire in the Northeast Asia suffered exceptional disasters

Climatic Change (2007) 81:469–475 473



of snow and frost. Sheep and horses, which were of vital importance to nomadic societies, all
died. People suffered great famine and massive deaths. The Empire thus fell into severe
national crisis and collapsed soon. This climatic cooling event could be a direct cause of the
sudden collapse of the powerful Eastern Turkic Empire in A.D. 630, thus greatly changed the
political map in the Northeast Asia and ended a glorious epoch of the Turkic history.

In A.D. 627–629, successive disasters of frost also occurred in the Tang Empire.
Synthesizing various evidences, the ca. A.D. 627–629 climatic cooling event seemed to be
widespread in the Northeast Asia possibly other regions, whereas the Eastern Turkic
Empire was possibly the worst affected region. On the other hand, all of these improved the
understanding of the climatic impact of an extensively investigated yet insufficiently
succeeded volcanic eruption, i.e., the ca. A.D. 626 volcanic eruption.

6 Notes

Jiutangshu is an official chronicle of the Tang Dynasty (618–907 A.D.). It totals
200 volumes. The compilation was commenced at imperial request, and it was
accomplished in 945 A.D. The chief compiler is Xu Liu. Beijing: Chinese Press
(Zhonghua Shuju), 1975 (in Chinese).

Xintangshu is an official chronicle of the Tang Dynasty (618–907 A.D.). It totals 225
volumes. The compilation was commenced at imperial request, and it was accomplished in
1060 A.D. The chief compilers are Qi Song and Xiu Ouyang. Beijing: Chinese Press, 1975
(in Chinese).

Zizhitongjian is a chronicle of China from 403 B.C. to 959 A.D. laying emphasis on
political history. The compilation was commenced at imperial request, and it was
accomplished in 1084 A.D. The chief compiler is Guang Sima. Beijing: Chinese Press,
1963 (in Chinese).

Cefuyuangui is an encyclopedia of ancient China (prior to 960 A.D.). It totals 1,000
volumes. The compilation was commenced at imperial request, and it was accomplished in
1013 A.D. The chief compiler is Qinruo Wang. Beijing: Chinese Press, 1960 (in Chinese).

Taipingyulan is an encyclopedia of ancient China (prior to 960 A.D.). It totals 1,000
volumes. The compilation was commenced at imperial request, and it was accomplished in
984 A.D. The chief compiler is Fang Li. Beijing: Chinese Press, 2002 (in Chinese).
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