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“Loess is very resistant to 
erosion under vegetation 
cover but readily erodible 
without it. … [U]nder
forest or grass cover, slope 
and rainfall intensity have 
relatively little effect on 
soil erosion”  (Ren and 
Zhu, 1994).



Shi Zhangxing et al., “Changes in Sediment Yield of the 
Yellow River Basin of China During the Holocene” (2002)
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Xu, “Naturally and Anthropologically 
Accelerated Sedimentation”



He Xiubin: intense loess plateau soil erosion transpired in three phases: starting around 
7500 BP with the rise of agriculture, around 200 BCE-0 CE during the Western Han, and 
starting around 1000 years ago in the Northern Song. “Serious accelerated soil erosion 
has occurred during the last 2,500 years because of man-induced devastation of 
vegetation and other anthropogenic disturbance of the environment.”  



The Tangut Xi Xia and the Khitan Liao came to power in the tenth century during an era of 
Chinese disunity.  The Song state, established in 960, came to treaty terms with Liao in 1004 and 
established diplomatic relations and a clear border.  That never happened with Xi Xia; war broke 
out in 1038 and lasted seven years. 



Song Strategy on the Loess Plateau

• 1041: 34,000 horses and 155,600 people from 670 tribes. 32,580 imperial soldiers in 20 
battalions, 900 additional battalions of provincial troops and militias. 1044: 500 imperial 
battalions, 500,000 troops. 300,000 Xia cavalry. (McGrath, “Frustrated Empires” in Battlefields Real and Imagined)

• A defensive strategy, a massive fort and wall building campaign in 1040, another in 1042 to 
“fill in the empty spaces.”  The war ended in a stalemate, cavalry versus forts.
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From Wei Huan 魏煥,, Huang Ming jiu bian kao皇明九邊考 (1542)

The Song timber industry, Ming 
Great Wall fortification, and Qing 
forestry and farming all put 
additional pressure on Loess 
plateau landscapes, though Yuan 
colonization and late Ming 
droughts and rebellions relieved 
those pressures.



• Middle Course Data: Units below county rank in the Historical 
Atlas of China (中国历史地图集), units above country rank 
from the China Historical GIS.

• Floodplain Data: from 62 lists and tables spread across ten 
Chinese publications such as The Yellow River Annals (黄河年
表), georeferenced and coded by event type.  3,754 unique 
events including 1,645 floods and course changes.

Shen Yi 沈怡 (1901—1980): A 
prominent civil engineer, Director of 
the Yellow River Conservancy 
Commission in the 1930s, Nanjing 
mayor in the 1940s, editor of the 
Yellow River Annals.



This generic query combines events, places, places-to-events, event types, floodplain geography, and an arbitrary point and 
buffer. It generates all information about places that were affected by an event of a certain type, between an arbitrary 
number of years, and within a set distance from a point. The final Jupyter Notebook contains more than 500 such queries.  
We have reached the limit of relational database logic and we plan to restructure the data into a graph database comprised 
of nodes, edges and properties prior to releasing it publicly. Ryan M. Horne is my collaborator in this work.
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• Gilbert F. White (1942): "floods are 
'acts of God,' but flood losses are 
largely acts of man." 

• Intensive management of the imperial 
floodplain only began in the eighteenth 
century, and it ended in the middle of 
the nineteenth century.



1887 Yellow River Flood

2021 Zhengzhou flood

Early 19th century breach repair labor



Thank you for your time!

Thank you to my collaborators and assistants, especially 
Ryan Horne, Kaiqi Hua, Shen Zhifeng, and Shaobai Xiong


