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The period between the eighth and twelfth centuries is regarded as a transitional age in Chinese economic and social history, which, as scholars have pointed out, is marked by the shift of the economic centre from north China to southeast China, the agricultural advancement, the commercial expansion, and the flourish of the urban society.
 These signs of economic growth, however, are evident mainly in the lower Yangtze delta in south China according to previous studies. Then, can the experience of the lower Yangtze delta explain the situation in the whole country? How are the other parts of China during this transitional period, especially north China, the previous Chinese food granary? Does the growth in the south suggest a definite economic degradation in the north? If yes, to what degree does north China’s economy degrade?

My research aims to approach these questions by giving a regional case study on a northeast-China province, Hebei, in the eleventh century. Different from previous opinions that Hebei’s economy was greatly damaged by wars, political separation among warlords, and nomadic invasions, I propose to show, firstly, that Hebei’s failure to recover and develop its traditional economic form, agriculture, in the favourable social environment is due largely to the deterioration of its natural conditions (e.g., the increase of natural disasters, the changes of its landscape, and the rapid depletion of its natural resources). Secondly, Hebei’s agricultural degradation did not shadow its other economic sectors with the same fate, but accompanied the flourish of silk, ceramic, iron, and coal production and the commercial prosperity in different parts of the province. Subregional economic diversities became very prominent in Hebei in this century.

This paper will not cover the whole research, but examines only one of the significant environmental factors, the Yellow River’s shifts and floods between 1048 and 1128. It argues how these changes undermined the natural foundation of Hebei’s agriculture, forced Hebei’s population to decline, and led different parts of the province to adjust their economic activities in distinct ways.

The Yellow River floods and their impact on Hebei’s population and agriculture

Located in northeast China, the vast, low-elevated plain of Hebei is embraced by mountains in the north and west, the sea in the east, and China’s second largest river, the Yellow River, in the south. This geographic setting today, similar to that before the eleventh century, had a dramatic change in 1048. 

In the sixth lunar month of 1048, the Yellow River burst its northern bank and shifted its course into Hebei after having edged this province’s southern border for a thousand years.
 It thus scoured a northward course, stretched 600 kilometres throughout the central plain, and then turned northeastward into the sea. (Map 1) From 1048 to 1128, this northern course swung and shifted on the Hebei Plain, inflicting immense human catastrophes. Reportedly, serious floods that killed or displaced up to one million people occurred at least in 1048, 1068, 1077-8, 1099, and 1108; in addition, nearly three hundred thousand in 1056 and five hundred thousand in 1081 perished and were driven to flee due to the floods.
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Map 1 Northern Courses of the Yellow River (1048-1128)

To a considerable extent, these disasters suppressed Hebei’s demographic growth in the eleventh century. As Table 1 shows, although Hebei’s registered household numbers in 1078 and 1102 double the number between 980 and 989, which is quite small due to the war damage and dropping-off from registration, they cannot catch Hebei’s demographic level in the mid-eighth century. And more importantly, given the stable political circumstances enjoyed by the whole country, Hebei failed to join the dramatic demographic boom which brought the country’s population up to a hundred million at the turn of the twelfth century (on average 5 persons per household). Its share in the country’s population keeps descending.

	YEAR
	729
	754
	980-9
	1078
	1102

	National household number
	  7,417,185
	  9,069,154
	   6,108,635
	 16,546,450
	 20,264,307

	Hebei household number
	  1,220,826
	  1,547,784
	      605,479
	   1,232,649
	   1,163,780

	Proportion
	16.46%
	17.07%
	9.91%
	7.45%
	5.74%


Table 1    Hebei’s household numbers during the eighth-twelfth centuries

Beside the demographic loss, the immediate damage from the disasters was imposed on Hebei’s agricultural production. According to the harvest records collected from various Song-Dynasty documents, 18 good and bumper harvests are reported in the 47 years before the Yellow River’s 1048 shift, mostly from the whole province or from its southern and central parts. Only 12 good harvests are reported in the next 53 years of this century, mainly from the western, southeastern, and sometime southern parts of the province. Central Hebei where the Yellow River passed through and provoked frequent floods saw no any record for good harvest after 1048. Meanwhile, the records of poor harvests, food shortage, starvation, and famines appear more in number and higher in severity: 8 years report food shortage and starvation from 1001 to 1047, while nearly 30 years report food shortage and serious famines from 1048 to 1100. Dreadful circumstances as some statesmen witnessed, ‘fathers and sons ate each other’, occurred in the flooding years of 1048, 1068, and 1099.
    

Provided much of its central plain was damaged by the floods, Hebei could no longer produce sufficient food to feed its people, refugees, and military troops. Here, we do not have clear figures to indicate how much grain Hebei produced, consumed, or imported for the civilian need. But for the military population, three to four hundred thousand in the second half of this century, it constantly required 6.15 million mixed measurements of grain and other materials every year, among which only 8 per cent was provided by Hebei’s own production, while the rest 92 per cent all relied on importation.
 In contrast to its previous status as agricultural exporter in the eighth century and self-sufficient producer in the ninth and tenth, Hebei now became a large consumer and heavy fiscal burden to the central and local governments.

Environmental consequences of the river disasters

What I concern more, however, is not these phenomena of agricultural recession, but the deterioration of the natural foundation for Hebei’s agriculture (e.g., water and soil) which, I believe, for a long run pinned down Hebei’s potential to recover and develop its agriculture and to regain its position as China’s granary as in the eighth century – a key point to understand the medieval China’s economic transition. Before 1048, despite some changes in the political geography, few changes happened to Hebei’s natural geography and natural resources. The shift of the Yellow River’s course in 1048 struck this stable landscape in a dramatic way, firstly by disordering Hebei’s local water systems, taking over their river courses, and forcing some of them to change courses and flood. 

[image: image2.emf]
Map 3  Hebei’s water systems, 1048-1128

Secondly, being deposited by the Yellow River’s heavy silt, many local streams and lakes were blocked and even dried up permanently. For instance, the Yuhe Canal, crossing Hebei over 500 kilometres, used to serve as the essential link between Hebei and its southern neighbours for transporting military and commercial goods to the empire’s northern frontier since the early seventh century. This Hebei’s artery, being extensively blocked by the Yellow River’s silt after 1048, could no longer carry boats in the late eleventh century – a further disaster to Hebei which suffered severe food shortage and thirsted for external relief.

The more far-reaching environmental consequences are soil salinization and sandization in the central part of Hebei. The excess water of the floods accumulated on this low-elevated plain, inundating its arable lands and enhancing the saline and alkaline contents in the soil. Song sources, either official reports, memorials, literature, or miscellaneous writing, indicate that many lands could hardly support tilling and planting, but turned to be ponds from which local people fished and collected wild food to make a living, or to become so salinized that people could extract salt from them. Where the Yellow River’s floods spread and its course passed, the River’s silt, mainly sand, quickly deposited. Blown by wind the sediments formed extensive sand dunes. In southern Hebei such sandy landscape was frequently witnessed since the late eleventh century. And throughout the following centuries till the mid-twentieth, it caused sandstorms year by year, seriously damaging the local agricultural production.
The deterioration of Hebei’s landscape and soil was further exacerbated by the depletion of vegetation, due largely to flood-control efforts. As one of the periods suffering severe floods, the eleventh century saw important innovations in hydro-technology, especially using vegetal materials (timber, wooden sticks, grass, hay, crop straw, etc.) to build fascine dykes. According to the dyke-construction regulations in this century, to build one fascine dyke costs 38,500 to 0.7 million bundles of wood and grass, meaning 2,300-46,000 m³ in volume.
 Given a similar amount destroyed during the construction, the mean figure of the actual amount for a single dyke is 0.8 million bundles. After the initial construction, there followed the annual maintenance cost of 0.2222 million bundles for each dyke. Provided at different time the dykes were built, let us assume a dyke sustained 40 years on average during 1048-128; thereby, it required nearly 9 million bundles for its overall maintenance cost. 
Calculating in this way, a single dyke in Hebei would cost nearly 10 million bundles of vegetal materials, roughly 0.58 million m³. Before the River shifted into Hebei, only five dykes whose names were recorded in Song documents were located inside Hebei; this number then soared to 43 between 1048 and 1128. Thus, during these eighty years, an overall amount up to 25 million m³ of vegetal materials was used to protect the Yellow River’s course in Hebei. But, even this huge number is an underestimate, because fragmentary sources show that emergent and serious floods brought up the cost drastically, and Hebei’s actual fascine dykes were much more than the 43 whose names were recorded.

This tremendous amount of vegetal materials was largely collected from Hebei. As a consequence, for the first time in its history this region experienced a serious shortage of vegetal resources. Timber falling was pushed further from the plain into remote mountains; plants growing along local rivers were cut down to repair the Yellow River’s banks; economic plants, especially mulberry trees, were frequently damaged, too. A vicious circle occurred during Hebei’s environmental changes in this century: the Yellow River’s floods → cutting trees to prevent the floods → vegetation deterioration and land erosion → increasing floods from the local rivers. 

Regional economic diversities

I have no space here to discuss in detail how the river disasters and their environmental consequences impacted on Hebei’s social economy. But two significant economic changes have to be pointed out. Firstly, Hebei’s traditional agricultural production suffered remarkable recession due to the direct damage from disasters, the shrinkage of arable lands, the decline in land fertility, and the shortage of agricultural labour force (high mortality, displacement, and the switch of occupation from agriculture to others like the water management and river maintenance). 

Secondly, this agricultural recession did not occur equally in all parts of Hebei, but mainly in its central plain; to adapt to the changes in their external environments, other Hebei’s subregions searched for distinct economic paths and showed great variations. Southeastern Hebei, for example, experienced an agricultural boom after the removal of the lower course of the Yellow River from this area. In late this century, it produced nearly 30 per cent of the country’s delicate damask silk, 20 per cent of its plain silk, and 18 per cent of its silk floss and thread, much more and better in quality than most of the other provinces.
 It registered household number, given the better living conditions and the resettlement of emigrants from central Hebei, increased 70 per cent to its mid-eighth-century level, in contrast to the stagnation or decrease in the other Hebei areas. 

And western Hebei, although did not enjoy similar agricultural development, became the country’s most important industrial area. The ceramics it produced continue being found in Northeast and Southeast Asia and the Persian Gulf. Its iron mining yielded 24 per cent in the 1060s and 38 per cent in the 1070s of the whole country’s output, approaching 10,000 tons per annum.
 And for the first time, the industrial boom brought along the fuel crisis in this province (just consider nearly 0.2 million tons of wood being used per year to smelt cast iron), thus stimulating the production and consumption of coal. The wide utilization of coal, at least in the aspects of the ceramic and iron production, fostered many technological innovations.

Regional diversities in economy, doubtlessly, drove the interflow of commodities both inside Hebei and between Hebei and other parts of the country, or, farther, other countries. Apart from the silk, porcelain, iron products, coal, salt, and timber mentioned above, grain, the most wanted thing in this province, became a significant item at Hebei’s market. We surprisingly find that Hebei’s commercial prosperity was to a considerable extent a result of Hebei’s frequent disasters, poor harvests, and its heavy burden of military population. Till the late eleventh century, this province became the top commercial tax payer to the central government among all provinces.

Conclusion

The so-called ‘Tang-Song transition’ is not merely a south-China phenomenon; the eleventh-century Hebei did experience an extraordinary economic transition. But different from many south-China provinces where the improvement of agriculture and other economic sectors were both evident, Hebei’s circumstances, full of subregional diversities and imbalance among different economic sectors, were rather complicated. Then, some Joseph Needham-style questions arise here: why did the hydro-technological advancement in the eleventh century fail to protect Hebei against the river disasters? Why did Hebei’s agriculture not revive after the disastrous Yellow River removed in the early twelfth century? Why did Hebei’s flourish in manufacture, industry, and commerce fail to carry on after the eleventh century but declined along with its agriculture until the twentieth century? These questions shall be pursued in other sections of my research by drawing on the empire-wide political, economic, and environmental history during the eleventh and twelfth centuries. But none of these questions could be fully explored without understanding Hebei’s environmental changes in the eleventh century, especially the course shifts and floods of the Yellow River.
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