
Tana Li: The Mongol Yuan Dynasty and the Climate, 1260–1360

in: Martin Bauch/Gerrit Jasper Schenk (Hrsg.): 

The Crisis of the 14th Century. Teleconnections between Environmental and Societal Change? 

Schriftenreihe Das Mittelalter. Perspektiven mediävistischer Forschung. Beihefte Band 13 

(2019)

DOI: 10.1515/9783110660784-008

Copyright 

Das Digitalisat wird Ihnen von perspectivia.net, der Online-Publikationsplattform 
der Max Weber Stiftung – Deutsche Geisteswissenschaftliche Institute im Ausland, 
zur Verfügung gestellt. Bitte beachten Sie, dass das Digitalisat der Creative- 
Commons-Lizenz Namensnennung-Keine kommerzielle Nutzung-Keine Bearbeitung 
(CC BY-NC-ND 4.0) unterliegt. Erlaubt ist aber das Lesen, das Ausdrucken des 
Textes, das Herunterladen, das Speichern der Daten auf einem eigenen Datenträger 
soweit die vorgenannten Handlungen ausschließlich zu privaten und nicht- 
kommerziellen Zwecken erfolgen. Den Text der Lizenz erreichen Sie hier: 
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode 

https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode


 Open Access. © 2020 Li Tana, published by De Gruyter.  This work is licensed under a  
Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.
https://doi.org/10.1515/9783110660784-008

Tana Li
The Mongol Yuan Dynasty and the Climate, 
1260–1360

Abstract: Although climate science suggests that the Yuan era in China witnessed a 
number of natural disasters, historians have yet to consider such data in their accounts 
of the Yuan dynasty’s rapid fall. The dominant view largely blames their quick demise 
on extravagant grants to the Mongolian aristocracy and army and excessive expendi-
tures on war, but even a perfunctory analysis of the data reveals these behaviors had 
effectively disappeared decades before the dynasty collapsed. This study highlights 
two neglected climate-related factors that played a much greater role in the dynasty’s 
demise than has been previously established.

First, the sheer size of the Yuan Empire, which included the territories of modern 
central and southern China, along with the Mongolian steppe to its north and other 
territories to the northwest and northeast, made it vulnerable to many different sorts 
of climatic disasters. When a series of such catastrophes struck, the emperor Kublai 
extended the ancient Chinese Confucian policy of huang zheng (disaster relief) to all 
parts of the empire. The situation became so dire, however, that this official relief 
across such a vast area consumed as much as one-third of government revenue in 
bad years. Although well-intended, the policy ultimately undermined both the wider 
economy and the government finances.

Second, serious flood damage to the Yangtze delta occurred at a critical moment 
when this rich granary was badly needed to support other stricken areas. Four-fifths 
of the Yuan population lived south of the Yangtze, and the area’s production of grain, 
cotton, silk, and salt were all crucial for government revenue and general wealth 
accumulation. Typhoons and floods here ultimately cost the court far more than its 
support for hard-pressed Mongolian refugees. These disasters drained increasingly 
scarce resources from other areas while negatively impacting the dynasty’s capacity 
to support the empire as a whole. In the end, it was the pressure of a major disaster 
here that sparked the revolt that overthrew the Yuan.
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The Mongolian Yuan dynasty (1271–1368 CE) was unique in Chinese history: while 
it ruled over the largest territory in Chinese history, it was much shorter lived than 
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all but one1 of the other major dynasties, which each lasted for at least two hundred 
years. Why did the Yuan disappear so quickly? Scholars have cited various factors 
to explain this phenomenon, including, most significantly, Mongol discrimination 
against Han Chinese, the over-circulation of paper currency, and excessively corrupt 
officials. Very little credit has ever been given to exogenous factors like changes in 
the climate. Yet, as this paper will show, exploring the connections between the 
 environmental and societal changes during the crisis of the fourteenth century can 
provide vital new insights into the demise of the Yuan dynasty.

This viewpoint recognizes climate as a major factor in the downfall of the Yuan 
dynasty. The Yuan had had the misfortune to found their dynasty in an age of great cli-
matic instability: the earth was in an active seismic cycle,2 weather patterns were chang-
ing quickly, and climatic disasters were becoming more frequent. These factors exerted 
tremendous pressure on China’s ecological, economical, governmental, and social struc-
tures, creating a precarious situation for the ruling dynasty.3 Bruce Campbell’s recently 
proposed concept of a dynamic socio-ecological system is particularly relevant to our 
analysis of the fate of the Yuan dynasty. Campbell enumerates six core components: 
climate and society, ecology and biology, microbes and humans, none of which existed 
in isolation. Changes in any of them could “disturb the equilibrium and initiate a system 
shift from one dynamic socio-ecological regime, balancing and adjusting itself within 
one set of bounds, to an alternative socio-ecological regime varying within a quite dif-
ferent set of bounds.”4 This is what seems to have happened to the Yuan Empire in the 
fourteenth century. Historical records of this era are filled with natural disasters, espe-
cially between 1300 and 1359. This period witnessed a surge in every imaginable type of 
natural disaster all over the country: frequent super typhoons along the southeastern 
coast; recurrent floods of both the Yangtze and Yellow River deltas; locust plagues (asso-
ciated with droughts) on the central plain; and two significant earthquakes in central 
China in 1303 and 1305 that caused over 270,000 fatalities. Last but not least, a series of 
epidemics swept through the region between 1352 and 1362, the worst of which caused 
two hundred thousand deaths in the capital area alone in 1358. The Chinese scholar He 
Fuqiang has calculated that, in the 109 years between 1260 and 1368, the empire suf-

1 The other one was the Sui dynasty (581–618 CE).
2 There were fifty-six earthquakes during the Yuan dynasty, a frequency much higher than under the 
previous dynasties. Bollinger et al point out that historical earthquakes in Nepal appear remarkably 
clustered in the thirteenth to fifteenth (1223, 1255, 1344, 1408) and the nineteenth to twenty-first centuries 
(1833, 1866, 1934, 2015). Laurent Bollinger et al., Slip deficit in central Nepal: omen for a repeat of the 
1344 AD earthquake? in: Earth, Planets and Space 68/12 (2016), https://doi.org/10.1186/s40623-016-0389-1.
3 He Fuqiang, “Luan Yuanchu zaihai de chengyin jizhi jiqi shehui zuzhi de biandong论元初灾害的
成因机制及其社会组织的变动” [On the Causes of Early Yuan Calamities and Changes of Its Social 
Mechanism], in: Journal of Xi’an University of Arts and Sciences (Social Sciences Edition), 8:6 (2005), 
pp. 36–39, here p. 37.
4 Bruce M. S. Campbell, The Great Transition: Climate, Disease and Society in the Late-Medieval 
World, Cambridge 2016, pp. 21–22.
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fered at least two major disasters per year, with five different disasters occurring in four 
out of every five years. For more than a third of the Yuan era, the empire experienced at 
least seven distinct natural calamities within the same year, as Table 1 shows:

Table 1: Frequency of natural disasters in China during the Yuan period.

Number of kinds of disasters Number of years %

2 kinds of natural disasters 109 100

3 kinds of natural disasters 106 97

4 kinds of natural disasters 100 92

5 kinds of natural disasters 87 80

6 kinds of natural disasters 59 54

7 kinds of natural disasters 36 33

8 kinds of natural disasters 21 19

9 kinds of natural disasters 3 3

The Mongols did not have a tradition of disaster relief before ruling China proper. One 
could argue that the notion of disaster relief is closely linked to agricultural subsis-
tence crises, but disaster relief as a government policy seemed to have only existed, 
among all agricultural societies, in traditional China, Korea and Vietnam, i.e. soci-
eties of which were heavily influenced by Confucianism. Kublai Khan was willing to 
adopt this Confucian tradition once he ruled over China in 1271, but it became clear 
to his successors that the era was a particularly challenging time for any dynasty to 
apply such policy. 513 natural disasters, of a frequency and intensity unprecedented 
in Chinese history, strike the empire in less than one hundred years.5 It was only in 
the context of these disasters that the overprinting of paper currency, for instance, 
came to contribute to the fall of the Mongol rule. This point in time and space, to 
borrow Campbell’s comments in regard to pre-industrial England, was truly an era 
in which “environmental instabilities and hazards … formed a decisive component of 
the demographic and economic changes” that resulted in the Yuan dynasty’s down-
fall.6 This paper examines these factors and explores how climatic disasters on a his-
toric scale devastated the Yuan. The focus is on comparisons between northern and 
southern China, that is, the empire proper rather than the Eurasian steppe, but the 

5 Deng Tuo邓拓, Zhongguo jiuhuangshi 中国救荒史 [A History of Natural Disaster Relief in China], 
Beijing 1998, p. 18.
6 Bruce M. S. Campbell, Nature as historical protagonist: environment and society in pre-industrial 
England, in: Economic History Review 63/2 (2010), pp. 281–314, here p. 310.
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larger context of East and Southeast Asia, especially the climate of nearby northern 
Vietnam, Korea, and Japan during this period, is considered where appropriate.

1  A Cold Start to the Era: China, Korea and Japan 
in the Mid-Thirteenth Century

The Yuan came to power in 1280, when northern China, Korea, and Japan were transi-
tioning from a warm to a cold climate. One study of climate changes in China over two 
millennia, based on 22,562 historical climate records, indicates that there were three 
dramatic climatic shifts between 137 BCE and 1470 CE, namely around 280 CE (±25 
year), 880 CE (±25 years) and 1230~1260 CE (±25 years). Each of them included a sudden 
change of weather patterns, with the most dramatic one being the last period of the thir-
teenth century, when the climate became remarkably colder. Between 1260 and 1330, 
twenty-eight frosts were recorded, five of them in 1260 alone. Up to this point, mulberry 
trees had grown in the Yellow River delta, but frosts became so frequent and severe 
between 1260 and 1310 that mulberry growing areas moved from just north of 370N to 
south of 350N, or nearly two and a half latitudinal degrees southward.7 This climatic 
shift in northern China coincided with the end of the global Medieval Warm Period.

During this period, Korea experienced similarly cold weather. Korean historical 
records indicate four peaks of cold weather between 918 and 1380 CE: 1271–1280, 
 1311–1320, 1351–1360, and 1371–1380.8 Proxy data from Yaku Island, Japan, likewise 
confirm a drop in mean temperatures during this period.9 Japanese pollen samples 
also show the sudden drop in temperature from the mid-thirteenth century on, a 
change that was dramatic and lasting.10

By combining tree-ring data from Mount Qilian in western China with abun-
dant Chinese historical records, Chinese scholars have compiled a chart indicating 
the changing weather patterns in northwestern China between 900 and 1400 CE. 

7 Zhang Peiyuan et al., Zhongguo jin 2000 nian lai qihou yanbian de jieduanxing 中国近2000年来气
候演变的阶段性 [Stages of Climate Evolution in China in the Last 2000 Years], in: Science in China, Se-
ries B-Chemistry, Life Sciences & Earth Sciences (in Chinese) 24/9 (1994), pp. 998–1008, here p. 1004.
8 Lee Jung-ho, Climate Change in East Asia and Agricultural Production Activities in Koryŏ and Japan 
during the twelfth-thirteenth centuries, in: International Journal of Korean History 12 (2008), pp. 
133–156, here p.138. What made northern China, Japan, and Korea different from the medieval warm 
period in Europe is that there was a cold period in the first half of the twelfth century. The cold weath-
er returned after 1260 and started to get warmer in the later fourteenth century.
9 Bruce L. Batten, Climate Change in Japanese History and Prehistory: A Comparative Overview, in: 
Occasional Papers in Japanese Studies. Harvard University Edwin O. Reischauer Institute of Japanese 
Studies, 2009–01 (2009), pp. 1–77, here p. 20.
10 Sakaguchi Yutaka, Climate Change and Human History during the Past 8000 Years, Bulletin of 
the Department of Geography, University of Tokyo 14 (1982): 1–27.
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 According to them, there was a warm period between 1000 and 1100 CE, when few 
snowstorms were recorded, and the area in which farmers were able to cultivate 
winter wheat was 0.5–10 degree north of the present area. The century between 1100 
and 1200 CE, however, saw a big drop in temperature, which was indicated by the 
year-round snow cover of Mount Qilian and the fact that spring arrived later than 
usual. That cold century was considerably milder, however, than the period between 
the late thirteenth and mid-fourteenth centuries; in the late thirteenth century, storms 
frequently swept across the Mongolian steppe, and four big drops in temperature 
were recorded by the 1360s.11 These changes in temperature between 1250 and 1350 
closely parallel the Japanese data mentioned above.

The sudden drop in temperature during this period was likely a result of the 
eruption of the Samalas volcano on Lombok Island, in modern Indonesia, in October 
1257.12 That eruption caused the “year without summer” in 1258 CE. The impacts of the 
1257 eruption are evident around the globe: tree-ring records, as well as historical and 
archaeological sources, show that the northern hemisphere experienced catastrophic 
floods, crop failures, and unseasonably cold weather the following summer. It was 
this sudden drop of temperature in northern China that hit the Mongolian rulers long 
and hard, as the next section discusses.

2 Northern China: Refugees from the Mongolian Steppe
From the late thirteenth century on, snowstorms frequently struck the northernmost 
regions of the Mongolian steppe, killing livestock and forcing large numbers of people 
to migrate southwards to the Great Wall area.13 According to the Yuan Chronicle, by 
1308, “the refugees from the north totaled 868,000 households, and everyone lived on 
disaster relief from the court.”14 Even assuming that the average fourteenth-century 

11 Hao Zhixin/ Ge Quansheng/ Zheng Jingyun 郝志新 葛全胜 郑景云, Songyuan shiqi zhongguo 
xibei dongbu de lengnuan bianhua 宋元时期中国西北东部的冷暖变化 [Changes of Cold and Warm 
periods in Northwestern China during the Song and Yuan Eras], in: Quaternary Sciences 29/5 (2009), 
pp. 871–879, here p. 877.
12 Franck Lavigne et al., Source of the Great CE 1257 Mystery Eruption Unveiled, Samalas Volcano, 
Rinjani Volcanic Complex, Indonesia, in: Proceedings of the National Academy of Sciences of the 
United States of America 110/41 (2013), pp. 16742–16747, doi: 10.1073/pnas.1307520110.
13 Yuanshi [Official history of the Yuan dynasty] ed. Song Lian, Beijing 1976, here: Chengzong benji 
元史·成宗本纪 [Annals of Chengzong Emperor] j.21 “Heavy snow in the areas of twelve postal stations 
from Chenghai [today’s Kobdo in northwestern Mongolia] to the northern border, many horses and 
cattle died” (稱海至北境十二站大雪，馬牛多死); Lunar Feb 1306: “Heavy snow attacks on the Datong 
prefecture [today’s northern Shanxi and southern Hebei provinces], damaging properties … many 
horses and cattle died, people also died”. 大同路暴风大雪，坏民庐舍， … … 马牛多毙，人亦有死者.
14 Yuanshi, Wuzong benji元史·武宗本纪, j.23 [Yuan History, Chronology of Wuzong Emperor], in 
1308: “The refugees from the north now amount to 868,000 households and every one of them relies 
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Mongolian family was smaller than that of the Han Chinese, at four individuals per 
household, this still means that some 3.4 million Mongolians had been forced by the 
cold weather to seek refuge to the south, close to the capital area of Dadu (Beijing). 
The Yuan court realized that relief on this scale “cannot last long.”15 Between 1307 
and 1310, even a poor province like Helin alone distributed over 600,000 dan (1 dan = 
60 kg) of grain; 40,000 ding of paper money; 3,000 fishnets; and 20,000 farm tools to 
the refugees from the Mongolian steppe.16

The Yuan court faced a dilemma. Traditionally, Mongols had been left to cope on 
their own during natural disasters without any form of official relief. However, the Song 
dynasty, which the Yuan had overthrown, had continued the practice of governmen-
tal relief after natural disasters (“huang zheng” 荒政), the idea of which had existed 
in China for thousands of years. Having adopted Confucian ideals of ruling, Kublai 
had little choice but to maintain this tradition.17 Yet unlike previous Chinese dynas-
ties, which had only looked after their own people, the Yuan dynasty was responsible 
for peoples both within and beyond the Great Wall. This included the Mongols in the 
north, other Tungusic peoples in the northeast, and Muslims in the northwest. So many 
requests for famine relief arrived from these regions that they still shock a modern 
reader, eight hundred years after the collapse of the Yuan dynasty. Kublai’s benevolent 
policy had saddled the Yuan with a financial burden much worse than any that the 
previous Chinese dynasties had borne. In an age of climate catastrophes, having the 
largest territory in Chinese history up until that point would now prove highly detri-
mental to dynastic longevity.

A wave of cold temperatures struck in several surges after the late thirteenth 
and into the fourteenth century. Between 1314 and 1320, to escape “the super snow-
storm of the vast steppe,” when “sheep, horses, camels, and all other animals died, 
people scattered and sold their children into slavery.”18 Large numbers of Mongols 
moved south to the Great Wall area. The Yuan court repeatedly distributed grain to 

on the court for their livelihood, this cannot last long. Grant 1.5 million ding of paper money in cash, 
and silk worth 500,000 ding of cash to distribute among them, and stop paying them in per diem.” 以
北來貧民八十六萬八千戶，仰食於官，非久計，給鈔百五十萬錠、幣帛準鈔五十萬錠，命太師月赤

察兒、太傅哈剌哈孫分給之，罷其廩給.
15 Ibid.
16 Yuanshi: Wuzong benji (note 14): “The refugees from the north cost 600,000 dan of grain, 40,000 
ding of paper money, 3,000 fishnets, and 200,000 agricultural tools.” 贫民迤北而来者，四年间糜粟
六十万石，钞四万余锭、鱼网三千、农具二万.
17 Deng Tuo, Zhongguo jiuhuang shi [China’s History of Disaster Relief] Beijing 1937; Chen Gang, 
Natural Disaster Management in Ancient China, in: Chen Gang (ed.) The Politics of Disaster Man-
agement in China: Institutions, Interest Groups, and Social Participation, Berlin 2016, pp.11–22; 
Sun Shaopin, Zhongguo Jiuzai Zhidu Yanjiu [Research on China’s Disaster Relief Institutions], Bei-
jing 2004.
18 Yuanshi (note 14), Baizhu zhuan [Biography of Baizhu]: “朔漠大风雪”，“羊马驼畜尽死，人民流
散，以子女鬻人为奴”.
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the displaced and also provided horses and paper money to send the refugees back 
north, but hungry people kept moving southward. By 1324, when some 290,000 
ding of paper money – 39% of money printed that year19 – was spent to send the ref-
ugees back, the Great Khan, Kublai’s great-grandson Yesün-Temü, had had enough. 
He ordered that Mongols who migrated south without permission be put to death, 
while anyone who hid them was to be flogged.20 But people were hungry, includ-
ing even the Mongolian court ladies. In 1326, the emperor issued an edict specif-
ically forbidding the “princesses of different [Mongolian] princes from coming to 
the capital from their banners [Mongolian term for districts] to complain about the 
hunger.”21 In 1340, when yet another snowstorm hit the northern steppe in lunar 
March,22 more horses died; 82,200 ding of cash and 1,200 dan of grain were sent as 
relief. An even worse storm struck four months later, in lunar July, when “all the 
sheep and horses died.” This time, some one million ding were granted to the sol-
diers in cash, and another 13,000 ding disbursed among the thirteen postal stations 
in the north.23

An enormous amount of grain and paper money was granted as relief for those 
suffering the consequences of the bad weather between 1301 and 1329. Table 2 shows 
that over ten million ding of paper money and about one and a half million dan (or 
75,000 tons) of grain, plus thirteen months of rations, were distributed as disaster 
relief. This was an average of 435,000 ding per year, on top of grain and other forms of 
relief. The revenue of the Yuan court at this time totaled around nine million ding.24 
In other words, relief for northern refugees consumed about 5% of revenue per year. 
Table 2 also reveals that, while the court was willing to pay in both grain and cash 
during the early period, it became increasingly reluctant to pay in grain after disas-
trous weather had created a national grain shortage. The Yuan court was thus forced 
to print more and more paper money; in fact, the amount of paper money distributed 
to the Mongols increased tenfold between 1319 and 1322 alone. Financial relief for 
Mongolian refugees thus contributed significantly to the astronomical inflation of the 
fourteenth century (see below).

19 The money printed that year totalled 750,000 ding. See Yuanshi (note 14), “Shihuo” [Economy].
20 “給蒙古流民糧、鈔，遣還所部，敕擅徙者斬，藏匿者杖之,” Yuanshi (note 14), j.29.
21 Yuanshi (note 14), Taidingdi,” 2.
22 A lunar calendar is a calendar based upon the monthly cycles of the Moon’s phases (synodic 
months), in contrast to solar calendars. Lunar March is usually April in the solar calendar.
23 Yuanshi (note 14), Shundi 3.
24 Chen Gaohua/ Shi Weimin, Zhongguo jingji tongshi yuandai jingji juan中國經濟通史元代經濟卷
[Comprehensive History of Chinese Economy: Yuan Dynasty], Beijing 2007, vol. 2, p. 509.
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Table 2: – Grain and Monetary Relief to the Mongolian Steppe, 1306–1329.25

Year in grain (dan) in cash (ding) 

1306 2–3 months’ grain ration to 
each district affected; another 44,100 dan of grain to the 
area affected by the earthquake 

3,600

1307 28,000

1308 2 million

1309 6,000

1310 600,000 dan over 4 years [1310–1314] 40,000

1313 5,000

1314 2 months’ ration + 7,000 10,873

1315 3,300 7,500

1317 3 months’ ration + 10,000 50,000

1319 700,000

1320 1500 per family; 
750 per single person

1321 500,000

1322 7.5 million

1323 150,000 2 million

1324 2 months’ ration for 5,000 Mongols 290,000

1325 3 months’ grain ration for each Mongolian post office

1326 60,000

1328 85,500 440,000

1329 35,500 50,000

During the cold, dry era when the financial pressure was acute, Mongolian and 
Muslim refugees were encouraged to break land around the Great Wall area and in 
the northwestern areas. Around 1321, 4,648 households were farming 42,688 hectares 
of land in northwestern China, most of which would be gradually abandoned in the 
two ensuing decades. The ecological balance of vegetation in these semi-arid areas is 
particularly fragile26 and the long-term environmental damage caused by this farming 
in far northern China would have been considerable.

25 Yuanshi (note 14), j.21 to j.30.
26 “Ordered the two thousand refugees under Prince Jin’s jurisdiction to open the land in the Cheng-
hai area.” 敕晋王部贫民二千居称海屯田”. Yuanshi (note 14): Renzong 2, j.26.
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3  Floods and Typhoons along the Southeastern 
China Coast

Agriculture in China is heavily influenced by the monsoon cycles. Cold weather 
results in weaker monsoons and the rain belt moves southward, causing droughts 
in northern China and flooding in southern China.27 The most obvious impact of the 
cold weather after 1260 in some parts of southern China and northern Vietnam was 
repeated flooding. For this region, the second half of the thirteenth century was akin 
to a non-stop La Niña event. During La Niña years, the formation of tropical cyclones, 
along with the subtropical ridge position, shifts westward across the Pacific Ocean, 
increasing the threat of storms making landfall in China.28 Interestingly, frequent 
typhoons affected the Yangtze delta in 1295, 1296, 1297, and 1301, coinciding with the 
extreme snowstorms that swept across the Mongolian steppe. In 1297 alone, typhoons 
in the Wenzhou area cost 6,800 lives.29

The frequency of super typhoons rose sharply in the fourteenth century. Like 
other calamities, typhoons also have their own rhythm. While the historical record 
for the thirteenth century includes thirty-three typhoons, that number nearly doubled 
between 1300 and 1399 to sixty. Over 95% of the super typhoons of this period made 
landfall along the southeastern coast, at the mouth of the Yangtze. Between 1295 and 
1390, six super typhoons struck the eastern coast, each causing between six thousand 
and twenty thousand deaths.30 The climate was so bad in both northern and southern 
China after the death of Kublai that his great-grandson, the Yuan Chengzong (Tumür 
Khan), interpreted it as a divine curse. In 1297, he altered his reign title, which rulers 
generally retained for decades, to “Dade” (“Great virtue”) in the hope of ending the 
downturn, even though he had had the previous reign title “Yuanzhen” (“Primary 
allegiance”) for only two years.31

Both typhoon and drought conditions afflicted a single area of the Yangtze delta 
in 1301, when a spring drought in Zhenjiang was followed by a strong typhoon in the 
summer. This was a calamity: the storm devastated arable land along fifty kilometers 
of the vast coast of the Huai, Zhe, and Fujian provinces; the waves, which reached a 

27 Guo Qiyun郭 其 蕴, “Dongya xiajifeng de bianhua yu zhongguo jiangshui东亚夏季风的变化与
中国降水” [Variations of Summer Monsoon in East Asia and the Rainfall over China], in: 热 带 气 象 
(Journal of Tropical Meteorology) 1/1 (1985), pp. 44–51, here p. 48.
28 Wu, M. C./ Chang W. L./ Leung, W. M., Impacts of El Niño–Southern Oscillation Events on Tropical 
Cyclone Landfalling Activity in the Western North Pacific, in: Journal of Climate 17/6 (2004), pp. 1419–1428.
29 Xin Yuanshi: Wuxing新元史·五行志 [A New History of the Yuan: Annals of the Five Elements], ed. KE 
Shaomin柯劭忞, Shanghai, 1920. 1297 CE：六月，和州历阳县江水溢，漂庐舍一万八千五百区。七月，
彬州耒阳县、衡州酃县大水，溺死三百馀人。九月，温州平阳、瑞安二州水，溺死六千八百馀人.
30 Song Zhenghai 宋正海, Zhongguo dudai ziran zaiyi dongtai fenxi中国古代自然灾异动态分析 
[Analyses on the Natural Disasters in Ancient China] Hefei 2002, p. 327.
31 Timothy Brook, Troubled Empire: China in the Yuan and Ming Dynasties, Cambridge /Mass. 2010, p. 72.
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height of over thirty (or forty) meters, reached as far as Nanjing, which is 280 kilo-
meters inland.32 Seventeen thousand died as a direct result of the storm, and over 
100,000 starved to death in the resulting famine.33 Only six days after the typhoon 
hit the southern coast, on August 5, the northeastern area, where Tungusic peoples 
lived, flooded; they subsequently received 1,000 dan (50 tons) of grain for relief. On 
August 30, snowstorms hit the twelve post districts from the sea to the north, killing 
many animals, and causing 11,000 ding to be distributed in cash. As if this was not 
bad enough, the capital area and north-central China suffered extensive flooding, 
while a locust plague struck the Hebei area.34

1301 also marked the beginning of a longer phase of flooding. As Timothy Brook 
has pointed out:

Floods recurred on an almost annual basis thereafter. The floods through the years from 
 1319–1332 were particularly intense. Kublai’s descendants were thus fated to rule a flooded realm 
[…]. When a coastal seawall burst in 1328, the court ordered a group of Tibetan monks to cast 216 
statues of the Buddha and pray for divine intervention to no avail: a tidal wave submerged the 
statue-studded coast the following month.35

One typhoon, which hit sometime in 1328, was so disastrous that its damage is 
recorded in fossilized coral reefs in the South China Sea. Of the six extraordinarily 
super strong storms in the South China Sea over the last millennium, four occurred 
between 1000 and 1500, with the other two between 1500 and 1900, giving an average 
cycle of 160 years.36 In other words, a storm like the one that hit this area around 1336 
(±9 years) only occurred every 160 years.

The financial burden for the Yuan from typhoon damage in this period was many 
times that which resulted from the northern snowstorms. Southern China was much 
more densely populated, meaning that disaster relief was more widespread and on a 

32 Yuanshi (note 14): Wuxing ji: “In July the typhoon caused floods, water levels in the Yangtze river 
were as high as four to five zhang (twelve to fifteen meters) 七月江水暴风大溢，高四五丈，连崇明、
通、泰、真州定江等地.”
33 Yuanshi (note 14), Zhao Hongwei zhuan元史·赵宏伟传：in 1301 “typhoon and tsunami, houses in 
the Run, Chang, and Jiangyin prefectures washed away and people are hungry.” 大风海溢，润、常、
江阴等州庐舍多荡没，民乏食”; Zhengde Gusuzhi 正德姑苏志, j.59: “On the first [day] of lunar July, a 
tsunami came 100 li [6,000 meters] into the Huai [central China], Zhe [southeastern China], and Min 
[Fujian] provinces, the tide went as high as several tens of zhang [at least thirty meters].” 七月初一日
淮浙闽海溢百里，潮高数十丈; Qianlong huating xianzhi乾隆华亭县志, j.3: “The sea overflowed and 
broke the dikes and drowned over 17,000 people.” 海大溢，溃塘，漂没人口17000有奇”; Song (note 
31), p. 327: “In July 1301, a typhoon washed away houses in Jiangsu province, 80–90% of people died.” 
江苏7月风漂荡民庐，死者八九.
34 Yuanshi (note 14): Chengzong 3.
35 Brook (note 32), p. 61.
36 Yu Ke-Fu/ Zhao Jian-xin/ Ken D. Collerson, et al., Storm Cycles in the Last Millennium Recorded 
in Yongshu Reef, Southern South China Sea, in: Palaeogeography Palaeoclimatology Palaeoecology 
210/1 (2004), pp. 89–100.
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much larger scale. The following is a list of only the worst famines and resulting gov-
ernmental relief to the Yangtze delta in the early fourteenth century:
– 1300: in lunar September, a drought caused a famine and 229,390 dan (11,470

tons) of grain were distributed to 849,060 people.37
– 1301: a typhoon led to famine and 87,000 dan (4,350 tons) of grain were distrib-

uted to 100,000 people.
– 1302: torrential rain fell for fifty days in south central areas, which, from lunar

May through November, caused a famine that stretched across fourteen prefec-
tures, including especially the rice granaries of the Yangtze delta.38 Only five tons 
of rice were distributed at the subsidized price; the relief efforts of the two preced-
ing years would have limited the court’s ability to respond.

– 1307: a typhoon struck the Hangzhou area, and 501,000 dan (2,506 tons) of grain
were sent as relief.

– 1308: in January, 460,000 households in the Jiangzhe province were suffering a
famine and many people died of starvation. Each household was given 0.6 dan
per month, totaling 13,800 ton per month, plus 300,000 ding in paper money.
This relief was far from adequate for the Yangtze delta, and 26,000 perished when 
an epidemic broke out in the spring.39

According to the official Yuan chronicle, “big famines coupled with horrible epidem-
ics struck between the reigns of Dade (1297–1307) and Zhida (1308–1312). Almost half 
of the people in the Yue areas (Yangtze delta) died.”40 Another record gives more 
vivid details, reporting that, after a famine in 1308, “Jiangzhe province was struck 
by a terrible epidemic, dead bodies lay upon each other. Fathers sold their sons, and 
husbands sold their wives, the sound of their crying was so loud that the earth trem-
bled with it.”41

It is striking to note that these years of calamities along the Yangtze coincided 
with the superstorm period in the north. This happened repeatedly – in 1301, 1306, 
1307, 1308, 1312, 1313, 1319, 1321, 1322, 1323, 1324, 1325, and 1326. Scholars concur that 

37 Yuanshi (note 14): Chengzong, j.20.
38 Yuanshi (note 14), j.45: in 1301 in May, Hunger in Fuzhou. In June, hunger was reported in the pre-
fectures of Hangzhou, Jiaxing, Huzhou, Guangde, Ningguo, Raozhou, Taiping, Shaoxing, Qingyuan, 
and Wuzhou; hunger in the Datong prefecture; July, hunger in the Jiankang prefecture; November, 
hunger in the Baoding prefecture. 六年五月，福州饥。六月，杭州、嘉兴、湖州、广德、宁国、饶
州、太平、绍兴、庆元、婺州等路饥。大同路饥。七月，建康路饥。十一月，保定路饥.
39 1308: “26,000 people in Shaoxing, Qingyuanand Taizhou died of an epidemic.” Yuanshi (note 14): 
Wuxingzhi元史·五行志, j.50.
40 Yuanshi (note 14), j.177: “大德、至大间，越大饥，且疫疠，民死者殆半”.
41 Yupi lidai tongjian qilan御批历代通鉴辑览 [An imperial Commented on Collections of the Mirror 
to Aid in Government], j.97: “江浙饥荒之余疫疠大作，死者相枕藉。父卖其子夫鬻其妻，哭声震野，
有不忍闻”. http://www.3edu.net/gxshibu/22161.html, accessed 2 Dec 2014.
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the Yuan currency system was irreparably damaged after the Dade reign (1297–1307).42 
As the foregoing suggests, climate disasters across the country undoubtedly contrib-
uted significantly to the inflation and the ultimate collapse of the Yuan dynasty.

The Yangtze delta is the kingdom’s granary, which is why the Yuan rebuilt the 
Great Canal in 1271 to ship grain from the Yangtze delta to food deficient areas in 
northern China. The revenue from the grain tax during the Yuan dynasty was twelve 
million dan per year, with more than one-third, or 4.5 million dan, coming from the 
Yangtze delta province of Jiangzhe. Another two million dan came from the two prov-
inces of Jiangxi and Huguang, both to the south of the Yangtze. These three provinces 
accounted for 53.5% of the grain revenue.43 Four-fifths of the country’s population 
lived in these three provinces,44 which were also the most important area for tea 
growers, and a crucial source of cotton, silk, and salt. That this region suffered such 
a series of calamities at about the same period that the superstorms swept over the 
Mongolian steppe meant that not only was the Yangtze delta unable to function as the 
granary of the empire, but itself became a recipient of even more disaster relief from 
the court than the Mongolian refugees. This drained increasingly scarce resources 
from other districts. For example, after the flood in 1302, 251,000 dan of grain were 
shipped into this area via the Grand Canal instead of out.45 The extreme famine in 
1302 in turn seriously impeded rice production in the Yangtze delta in 1303, when 
grain shipments from this region fell by 400,000 dan (27,200 ton).46 The natural disas-
ters in these two regions dealt severe blows to the Yuan dynasty in the decades after 
Kublai Khan’s death.

4 Paper Money Printing and Inflation
Scholars have generally attributed the financial demise of the Yuan dynasty to two 
factors: the extravagant sums that Yuan rulers granted to the Mongolian aristocracy 
and its army and exorbitant expenditures on warfare. Both arguments have some 
merit, but it is by no means clear that these were the most significant factors in the 
destabilization of Yuan power. In fact, such expenses decreased significantly around 
the beginning of the fourteenth century. In 1307, for example, Emperor Wuzong 
(Külüg Khan) promised the aristocracy 3.5 million ding in cash, but, in the end, only 

42 Iwamura Shinobu岩村忍, “元朝的纸币制度及其崩溃” [Yuan Paper Money System and Its Col-
lapse], trans. TOOQEI涛海, in: Menggu xue xinxi蒙古学信息 [Information on Mongol Studies] 2 
(1999), pp. 7–9.
43 Yuanshi (note 14), j. 93.
44 Chen Gaohua/ Shi Weimin陈高华/史卫民, General History of Chinese Economy: Yuan Dynasty中
国经济通史:元代经济卷, Beijing 2007, vol. 1, p. 19.
45 Zhang (note 2), vol.1: 513: 湖州杭州绍兴等路饥，赈粮25万1千余石.
46 10月以江浙年谷不登减海运粮40万石. Zhang (note 2), vol. 1: 513.
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1.7 million could be procured, because the “exchequer’s coffers at both [the summer 
and winter] capitals [were] empty.”47 By 1311, the amounts awarded were reduced to 
about one-third of those of 1307, and these were halved by 1317.48 The Yuan dynasty’s 
military expenditures also shrank after 1295. The only major war in the early four-
teenth century was the invasion of Burma in 1301, which cost only 92,000 ding.49 This 
represented only one-fourth of the cash famine relief distributed in 1308, not counting 
the 28,784 tons of grain.50 The established narrative that concentrates on weaknesses 
in political structure under the Yuan dynasty thus cannot adequately explain its col-
lapse; in fact, the factors these accounts present as most important had in reality been 
losing significance for half a century prior to its final collapse.

That the Yuan dynasty spent less on both grants to the aristocracy and the mili-
tary after the death of Kublai is interesting. At first glance it might appear that Kublai’s 
descendants were much less ambitious and talented, but, in the four decades after 
Kublai’s death, the frequent snowstorms in the north, typhoons along the southern 
coast, and extensive droughts, floods, and strong earthquakes in the central plain, 
must have seriously undermined the Yuan rulers’ capacity to govern. Figure 1 above 
clearly shows how the number of natural disasters spiked between 1300 and 1350. 
The locust attacks suggest serious droughts.

47 Yuanshi (note 14), [Wuzong] j.22; Chen/ Shi, (note 45), vol. 2, p. 525.
48 Chen/ Shi (note 45), vol. 2, p. 525.
49 Yuanshi (note 14), j.20, “Chengzong3.”
50 Yuanshi (note 14), j.22, “Wuzong1” “People of the Jiangzhe are hungry, 535,000 dan of rice, 154,000 
ding of money, 40,000 jin of wheat flour were distributed; to the 1.33 million households of refugees, 
another 536,000 dan of rice, 197,000 ding of money were added … ”江浙行省管內饑，賑米五十三萬五
千石、鈔十五萬四千錠、面四萬斤。又，流民戶百三十三萬九百五十有奇，賑米五十三萬六千石、

鈔十九萬七千錠、鹽折直為引五千;濟寧大水入城，詔遣官以鈔五千錠賑之。己巳，真定淫雨，水
溢，入自南門，下及槁城，溺死者百七十七人，發米萬七百石賑之.

Figure 1: Number of natural disasters in China, 1260–1399.
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In at least two cases, the government issued disaster relief in excess of its annual 
income. In 1307, the Yangtze delta received twenty-four tons of grain and 139,000 ding 
of cash in famine relief, and, when the situation failed to improve, another nineteen 
tons of grain and 2.3 million in cash were sent the following year. Yuan revenue at 
this time was around nine million per year,51 yet in 1308 they spent over ten million in 
cash and distributed fifty tons of grain, which must have drained their reserves.52 In 
1308, the court printed one million ding in cash,53 but relief to the Yangtze delta alone 
cost 21% of the currency printed. In 1310, the Yuan issued a new currency based on 
an exchange ratio of 1:5. The volume of currency produced that year was seven times 
higher than in any of the three previous years.54 In 1328, the Yuan issued 343,420 
ding, but a year later, in 1329, quadrupled the amount to 1.232 million ding.55 The total 
famine relief distributed in 1329 reached 1.35 million ding in cash and 251,700 dan (or 
15,102 tons) in grain.56 In 1329, cash and grain for famine relief, plus the tax exemp-
tion, would have cost at least 20–30% of total revenue. Under these circumstances, 
inflation was inevitable: prices in 1306 were thirty times what they had been in 1266, 
and between 1267 and 1315, salt prices rose sixteen times in ding.57

5 Breaches of the Yellow River Dikes in Central China
With inflationary pressure rising as a result of the crises in the Yangtze delta, events 
in central China finally caused the failing system to collapse completely. The Yellow 
River experienced increasingly frequent flooding from the late thirteenth century into 
the fourteenth century. As the graph above suggests, the situation peaked between 
1320 and 1339. In June 1344, after twenty days of heavy rain, the Yellow River’s water 
level exceeded 6.7 meters and breached the extremely important Baimao (白茅) dike 
in Shandong province for the second time in two years. Over eighteen districts of 
central China were flooded. The wild river moved northwards and emptied into the 

51 Chen/ Shi (note 45), vol. 2, p. 511.
52 Herbert Franke/, Denis C. Twitchett (eds.), Cambridge History of China, Volume 6: Alien Re-
gimes and Border States, 907–1368, Beijing 1998, p. 585.
53 Yuanshi (note 14), j.93, “Shihuo” [Economy].
54 This currency had to be abandoned in the following year, see Franke/ Twitchett (note 53) pp. 
586, 590.
55 Yuanshi (note 14) j.93, “Shihuo” [Economy].
56 Jian Bozan翦伯赞，Zhongwai lishi nianbiao中外历史年表 [Historical Chronology of China and 
Overseas Countries], Beijing 1979, p. 523.
57 Yang Dehua/ Yang Yongping杨德华,杨永平,Yuanchao de huobi zhengce he tonghuo pengzhang
元朝的货币政策和通货膨胀”, in: Yunnan minzu xueyuan xuebao云南民族学院学报 [Journal of Yun-
nan Institute of Nationalities] 18/5 (2001), pp. 119–120: rice price (per dan) 1266: 1 guan, 1306: 30 guan; 
salt price (per yin = 400 jin) 1267: 9 guan, 1289: 50 guan, 1315: 150 guan.
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Grand Canal before turning southward into the Huai River, completely changing its 
course and cutting off the Grand Canal, the north-south artery of the country. Fur-
thermore, the flood threatened the salt fields in Shandong and Hebei provinces.58 
Salt was vitally important to Yuan rule, for salt production generated six-tenths of the 
Yuan government’s total revenue.59 The Yuan could not afford such drastic changes 
in economic geography. In 1351, the court initiated a massive project to build a new, 
140 kilometer-long channel through central China to force the Yellow River back 
into its former course. It involved 150,000 laborers plus 20,000 soldiers at a cost of 
1.85 million ding. The Yuan court printed two million ding to pay for the project, but 
they had nothing with which to back the currency.60 Central China suffered from 
natural disasters just as much as, if not more than, the Yangtze delta or the Mon-
golian steppe in the fourteenth century. The fourteenth century experienced at least 
thirty-six extraordinarily cold winters, exceeding any previous century on record. The 
Yellow River delta was more prone to droughts and floods than ever before, and also 
experienced earthquakes and landslides. The laborers employed in the Yellow River 
project were very likely in rather poor health, having suffered through the preceding 
famine years. Moreover, there were only ten months for the massive project to be com-
pleted, if the Grand Canal was to be functional for the next season of imperial grain 
transport. All these factors meant that the populace was tired, money was useless, 
and the pressure on those in charge made the officers cruel and repressive. The spirit 
of unrest this kindled flared into open revolt: the Red Turban Rebellion, which orig-
inated in this very region, soon spread to the Yangtze delta, and ultimately brought 
down the Yuan dynasty in 1368.

The Chinese at the time had a ready explanation for the many natural disasters 
that struck under the Yuan dynasty. According to Confucian philosophy, which was 
widely accepted among the commoners, human infractions caused anomalies in 
heaven and earth. The fact that China under Yuan rule suffered such calamities was 
thus interpreted to mean that the Yuan regime had fallen out of heaven’s favor and 
lost its mandate to rule. The Yuan dynasty’s downfall has often been attributed to a 
flawed political system and to their brutal rule over the Han Chinese. Yet the words of 
Zhu Yuanzhang, the very man who led the anti-Yuan rebellion and founded the Ming 
dynasty, suggest that the opposite was the case. Zhu Yuanzhang said: “I examined 
[the Yuan policies] and it seemed to me that the reason that the Yuan reign ended 
was precisely because their policies were far too benign.”61 Confucian orthodoxy won 

58 Yuanshi (note 14), Zhi 17 b, “Hequ” [“rivers and creeks”].
59 Chen/ Shi (note 45), vol. 2, pp. 422–423.
60 Franke/ Twitchett (note 53), p. 658.
61 “朕观元朝之失天下，失在太宽”. Huangming Baoxun皇明宝训[Treasured Lessons of the Imperial 
Ming], quoted in Yang Yongkang杨永康, The Historical Value of Huangming Baoxun Compiled in 
the 7th year of Hongwu Period 洪武七年官修《皇明宝训》史料价值初探, in: 史学史研究[Journal of 
Historiography] 3 (2008), pp. 86–97, here p. 89.
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out in the end, however. When his Confucian officers later compiled the 太祖实录 
[True Record of Taizu] for this emperor, they quietly reversed Zhu’s words, making 
him appear to suggest that the Yuan had fallen due to their own bad behavior, and 
thus had lost the mandate of heaven.62

6 Conclusion
The impact of natural disasters during the Yuan era has long been discounted, but, 
as this study has shown that virtually non-stop natural calamities struck the Yuan’s 
ninety-plus-year rule. Coping with so many different sorts of natural catastrophes 
over such varied climatic regions in their extended empire ultimately paralyzed Yuan 
institutions, just as the wild weather devastated China’s economic cycles of pro-
duction. As Timothy Brook has astutely observed, “if any single factor defined the 
complex dynamics of the Yuan and mid-Ming periods, it was the change of weath-
er.”63 It is in this context that one must view the exorbitant inflation and the intra-
elite conflicts under the Yuan dynasty. The extraordinary erosion of royal resources 
exacerbated official corruption and territorial fragmentation. But the Yuan were not 
alone in facing this dilemma at the time. Victor Lieberman has told a similar story 
concerning the collapse of charter states in Southeast Asia between 1250 and 1400,64 
a story in which institutional weaknesses and ecological restraints led to a systemic 
breakdown of social and political structures that ultimately caved under the pressure.

62 中国哲学书电子化计划 Taizu Gaohuangdi shilu 太祖高皇帝实录 [True record of Taizu] http://
ctext.org/wiki.pl?if=gb&chapter=680790&remap=gb
63 Brook (note 32), back cover page.
64 Victor Lieberman, Charter State Collapse in Southeast Asia, ca. 1250–1400, as a Problem in Re-
gional and World History, in: American Historical Review 116/4 (2011), pp. 937–963.
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