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Abstract: This paper uses quantitative estimates of the sizes of cities and empires to identify upward sweeps in which uniquely large cities and empires emerged in the Central Political/military network since the Bronze Age, and it formulates a causal model to explain both the cyclical rise and fall of cities and empires and the upward sweeps.
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This paper is part of an NSF-funded project on the causes of the emergence of large states and empires since the Bronze Age. 
 Here we use quantitative estimates of the population sizes of cities and of the territorial sizes of states and empires to identify instances in which the scale of these important human institutions rapidly increase, a phenomenon that we call “upward sweeps.” Our project seeks to construct causal explanations of both the more usual cyclical rise and fall of large polities and cities and the less frequent instances in which much larger empires and cities emerge. The long-run evolutionary trend of the scale of human social organizations to expand needs to be studied in its particularities and comparatively so that we may explain how the processes of growth may be similar or different across large expanses of time.  

Research on upward sweeps depends on the accuracy of quantitative estimates of the population sizes of cities and the territorial sizes of states and empires. Reliably estimating these quantities tends to become more problematic the further we recede in time. In this study we will use quantitative estimates of the territorial sizes of the largest empires produced by Rein Taagepera in a series of studies published since the 1970s. 

We also use estimates of the population sizes of cities produced by Tertius Chandler (1987).
 It is our eventual goal to improve upon these existing estimates. For territorial sizes of empires we want to add some large empires that are missing from Taagepera’s data set (see Turchin, Adams and Hall 2006: Table 1). And we want to use the methods developed by Daniel Pasciuti to improve upon and add to the city population size estimates produced by Chandler (see Pasciuti and Chase-Dunn 2002 and http://irows.ucr.edu/research/citemp/workshop/esturbpop.htm).

Whereas our larger study will compare several different world regions
 this paper examines size estimates beginning in the Bronze Age of what we and David Wilkinson call the Central System. Largely separate constellations of cities and states emerged in Mesopotamia and Egypt around 6000 years ago and then merged by means of long distance trade, and then in terms of direct military interaction among states around 1500 BCE. The main unit of analysis for identifying upward sweeps in this paper is this Central System as bounded by the wars and alliances among states (the “political-military network”or PMN). A chronograph of the Central System bounded in this way is presented in Figure 1 below.
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Figure 1: Chronograph of the Central System (following Wilkinson 1987)

Figure 2 (below) is a stylized depiction of the rise and fall of large polities and occasional upward sweeps that portrays, not the history of a single world region, but rather the general evolution of what has happened over the past 12,000 years as many small polities (bands, tribes and chiefdoms) have developed into a much smaller number of larger polities (states, empires and a possible future world state). 

George Modelski’s (2003) recent study of the growth of cities over the past 5000 years points to a phenomenon also noticed and theorized by Roland Fletcher (1995) – cities grow and decline in size but occasionally a single new city will attain a size that is much larger than any earlier city, and then other cities catch up with that new scale, but do not exceed it. It is as if cities reach a size ceiling that it is not possible to exceed until  new conditions are met that allow for that ceiling to be breached.
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Figure 2: Rise, Fall and Upward Sweeps of Polity Size

This paper has two purposes: 1. to empirically identify upward sweeps of city and empire growth in the Central System, and 2. to formulate an explanation of the cyclical patterns of rise and fall and the occasional upward sweeps of city and empire growth. First let us examine the sweeps.
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Figure 3: Rise, Fall and Upward Sweeps as revealed by Taagepera's estimates of the territorial sizes of the largest empires in the Central System

After the fall of the Akkadian Empire there was a millennium of no comparably large states until Egypt managed to attain a size as large as that of the Akkadian Empire (around .8 megameters).  That was the ceiling until the rise of the Neo-Assyrians to a size twice as large, which was then quickly followed by much larger empires – Achaemenid Persia and the Hellenic Empires. They reached a new ceiling that was as large as Rome and Parthia at their height several centuries hence. A new upward sweep was made by the Islamic caliphates, but then there was a trough followed by the Eurasian-wide but brief Mongol conquest, and then another trough that was transcended by the emergence of the modern colonial empires of the European states, with the largest of these being the British Empire of the nineteenth century. So there have been five major polity upward sweeps that we may label 1. Akkadian-Egyptian, 2. West Asian-Mediterranean, 3. Islamic, 4.  Mongol, and 5. Modern.
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Figure 4: City Size Upsweeps in the Central System
Figure 4 graphs the population size estimates of largest cities in the Central System. We have no estimate of the size of Agade, the capital of the Akkadian Empire because the archaeological remains of the city founded by Sargon have not yet been identified. But Ur, the restored Sumerian capital that succeeded the Akkadian Empire shows an early peak that is followed by the Egyptian city of Avaris, the capital of the Hyksos dynasty. The next large city peak is that of Rome in 100 CE with 450,000 residents, which is then bested by Islamic Baghdad in 900 CE with 900,000. A slump is then followed by the rise of Mamluk Cairo to 400,000 in 1300 and then Ottoman Constantinople to 700,000 in 1600 and then the rapid increase of both Beijing and London, with London pulling ahead to 2,320,000 by 1850. The graph ends in 1850 because including largest cities after that year scales the graph such that the peaks of early millennia become invisible. The rest of the story is as follows:
	1875
	London
	4,241,000
	Paris
	2,250,000

	1900
	London
	6,480,000
	New York 
	4,242,000

	1914
	London
	7,419,000
	New York
	6,700,000

	1925
	New York
	7,774,000
	London
	7,742,000

	1950
	New York
	12,463,000
	London
	8,860,000

	1970
	Tokyo
	20,450,000
	New York
	17,252,000


After the 1950s a new ceiling of around 20 millions is reached by the largest urban agglomerations and megacities in Brazil, Mexico and China begin to catch up with the largest cities in the core. The global size distribution of largest cities flattened in the second half of the 20th century.
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Figure 5: The two largest cities in the Central System

Figure 5 graphs the largest and the second largest cities in the Central System. This implies that the huge size of Baghdad
 in tenth century did not really constitute a new ceiling in the evolution of city sizes because it was an outlier that was not replicated for 1000 years. So there have been four upward sweeps that led to new plateaus of city growth in the central system: the original heartland of cities in Mesopotamia and Egypt, the rise of Rome and other cities of similar large size, then a decline followed by the rise of Cairo and then the Constantinople, and then the well-known rapid upsweep of modernity which occurred in Europe, North America and China.


So what is the temporal relationship between city and empire upsweeps?
Figure 6 graphs the two largest cities and the two largest empires from 2250 BCE to 1850 CE. 
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Figure 6: Two largest cities and empires in the Central System

Obviously there is a long-term upward trend in both city and empire sizes, but are the medium term growth/decline phases correlated and do the upward sweeps occur in the same periods. Do large cities emerge before or after large empires do?

	Bivariate
	CityPop1
	CityPop2
	EmpSize1
	EmpSize2

	CityPop1
	1
	 
	 
	 

	CityPop2
	0.991**
	1
	 
	 

	EmpSize1
	0.635**
	0.625**
	1
	 

	EmpSize2
	0.542**
	0.519**
	0.937**
	1


Table 1: Bivariate Pearson's r correlation coefficients between largest cities and largest empires over time
Table 1 shows the Pearson’s r correlation coefficients over time between the largest and second largest cities and the largest and second largest empires. All the correlations are positive and statistically significant but this could be due to the long-term trend of sizes to rise.
	Partial^
	CityPop1
	CityPop2
	EmpSize1
	EmpSize2

	CityPop1
	1
	 
	 
	 

	CityPop2
	0.989**
	1
	 
	 

	EmpSize1
	0.529**
	0.535**
	1
	 

	EmpSize2
	0.397*
	0.390*
	0.896**
	1


	^ Controlling for Decade

	*   Significant at 0.05
	

	** Significant at 0.01
	


Table 2: Partial correlations controlling for year
Table 2 shows the partial correlation coefficients after year is controlled. This is one way to try to take out the long-term trend and to see the more medium-term relations between growth/decline phases and upward sweeps. Though these coefficients are a bit smaller than those in Table 1 they are still positive and statistically significant.  It should also be noted that the partial correlations between the largest and second largest empires are also positive and significant.
 In Figure 6 it seems that the upward sweeps of city and empire sizes do occur more or less together but it is difficult to see any clear pattern of leads or lags.
(theory here)
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� Our Nsf proposal is at � HYPERLINK "http://irows.ucr.edu/research/citemp/globstat/globstatprop.htm" �http://irows.ucr.edu/research/citemp/globstat/globstatprop.htm�


� See Taagepera in the bibliography.   Taagepera’s coding of the territorial sizes of empires is at: � HYPERLINK "http://irows.ucr.edu/research/citemp/data/empsizes.xls" �http://irows.ucr.edu/research/citemp/data/empsizes.xls� 


� An excel file containing Chandler’s estimates of the population sizes of largest cities is at: � HYPERLINK "http://irows.ucr.edu/research/citemp/data/citypopsizes.xls" �http://irows.ucr.edu/research/citemp/data/citypopsizes.xls�


� The spatial and temporal framework of our larger study is as follows:


a. the Central System (political-military network or system of states) �(from 2500 BCE or as soon as the size of the major states can be estimated) Mesopotamia, Egypt, the Aegean, Western Asia , the Eastern Mediterranean and then expanding to the west, east , north and south as delineated by David Wilkinson (see Figure 1)�b. the East Asian region from the bronze age to its 19th century engulfment by the Central System..�c. South Asia after the rise of states in the Ganges Valley (not Indus because not enough information) until its 13th century incorporation into the Central System.�d. and Mesoamerica, especially the Mayan region, but possibly also Oaxaca and Central Mexico until these were incorporated into the Central System in the 16th century.





� Chandler may have overestimated the size of Baghdad. 


� This replicates a finding reported by Chase-Dunn, Alvarez and Pasciuti (2005) that empires within the same regional world-system increase and decrease in size during the same periods, indicating the operation of a regional sequence of growth and decline periods rather than a zero-sum game in which large empires take territory from other adjacent states. 
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