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Methods developed to analyze spread of the 1980-1990 AIDS syndemic within the NY Metropolitan Region are updated and applied to the rate of COVID-19 deaths across that conurbation in the first months of the pandemic. At this writing, 21 of the 24 NYMR counties are found strongly linked through diffusion mechanisms well indexed by standard journeyto-work statistics. Three highly affluent communities, Hunterdon County NJ, Putnam County NY, and the high income sections of Manhattan, are less well integrated into the overall spread process at this early stage. It is, however, evident that these areas must, ultimately, be drawn into the system of the other 21 counties over the next few years. There is, after all, no effective mechanism to impede the ultimate spread of the infection: concentration is not containment.

Introduction

The explosion of the virus SARS-CoV-2 from feral Chinese bat populations into pandemic COVID-19 is simply the latest case of a much larger public health dynamic driven by longstanding colonial, neocolonial, neoliberal and agribusiness policies and practices (e.g., R.G. Wallace 2016; R. [START_REF] Liebman | Agribusiness vs. public health: disease control in resource-asymmetric conflict[END_REF]). Under such conditions, pulses of novel pathogens circle like vultures waiting to land on the gangrenous limbs of fallen and emerging empires. Appearance of some analog to African Swine Fever, or Nipah virus, with fatality rates of 50% or more, appears simply a matter of time, under current power structures.

Emergence of HIV/AIDS from African SIV-infected primates into human populations provides a well-studied example of a 'slow plague' [START_REF] Gould | The Slow Plague: A geography of the AIDS pandemic, Blackwell[END_REF] whose spread analyses via models of diffusion in a commuting field [START_REF] Gould | Spatial structures and scientific paradoxes in the AIDS pandemic[END_REF][START_REF] Wallace | AIDS, tuberculosis, violent crime and low birthweight in eight US metropolitan areas: public policy, stochastic resonance and the regional diffusion of inner-city markers[END_REF][START_REF] Wallace | Deindustrialization, inner-city decay, and the hierarchical diffusion of AIDS in the USA: how neoliberal and cold war polices magnified the ecological niche for emerging infections and created a national security crisis[END_REF] can easily be extended to other disease systems enmeshed in the daily journey-to-work. Here, we examine the pattern of COVID-19 deaths through May, 2020 in the New York Metropolitan Region, a 24-county system characterized in Figure 1 (from [START_REF] Gould | Spatial structures and scientific paradoxes in the AIDS pandemic[END_REF] and the Appendix Data Table .  The full context for this analysis is the 'AIDS Syndemic' of 1980-1993 that saw AIDS, tuberculosis, violent crime, and low birthweight regionalized across the New York Metropolitan Region (NYMR), largely as a consequence of 'planned shrinkage' policies aimed at the dispersal of minority community voting blocs in New York City during the 1970's (R. Wallace 1988; D. Wallace and R. Wallace 1998; R. [START_REF] Wallace | Origins of public health collapse in New York City: the dynamics of planned shrinkage, contagious urban decay and social disintegration[END_REF][START_REF] Wallace | Urban desertification, public health and public order: planned shrinkage, violent death, substance abuse and AIDS in the Bronx[END_REF]).

The AIDS syndemic

The central insight necessary for understanding social and geographic diffusion in a metropolitan region is recognition that the journey-to-work is a powerful environmental index of the underlying processes. The US Census records, at the county level, the number of those working in and commuting to work between, individual counties. For the NYMR, this permits periodic construction of a 24 by 24 'commuting matrix' of the observed numbers. Such a matrix, however, is too large to be easily used. The central trick is to first normalize the matrix to unit row sum, generating a stochastic matrix P representing a Markov process, and then to find the 24-element equilibrium distribution of that matrix, i.e., the left eigenvector corresponding to the eigenvalue 1. This can be done by solving the relation µ • P = µ for µ. However, 'it is not difficult to show' that this is equivalent to any row of the power matrix lim k→∞ P k [START_REF] Kemeny | Finite Markov Chains[END_REF]. [START_REF] Gould | Spatial structures and scientific paradoxes in the AIDS pandemic[END_REF] and [START_REF] Wallace | AIDS, tuberculosis, violent crime and low birthweight in eight US metropolitan areas: public policy, stochastic resonance and the regional diffusion of inner-city markers[END_REF] use the equilibrium distribution calculated from 1980 US Census data, found to be essentially similar to that derived from the 1990 census.

Figure 2, from [START_REF] Wallace | AIDS, tuberculosis, violent crime and low birthweight in eight US metropolitan areas: public policy, stochastic resonance and the regional diffusion of inner-city markers[END_REF], examines the 1990-era regional 'synergism of plagues' [START_REF] Wallace | A synergism of plagues: 'planned shrinkage', contagious housing destruction and AIDS in the Bronx[END_REF]) afflicting the NYMR. Here, the dependent variates are the logs of the population rates of violent crime 1985, AIDS through 1990, tuberculosis 1985-1992, and rate of low-weight births for 1988. The independent variates are the logs of the 1980 equilibrium distribution per unit area for the counties, and the county rate of poverty for 1980. The left panel of figure 2 is fitted to a multivariate analysis of covariance for violent crime, AIDS and tuberculosis. Remarkably, a single expression in µ/A and the percent living in poverty accounts of over 90% of model variance across the full 24-county NYMR. The rate of low-weight births fits a somewhat different pattern, but is still at over 90% of variance. In all cases, Manhattan represents the upper-right most data point.

The COVID-19 pandemic

Figure 2 characterizes the 1990-era synergism of plagues [START_REF] Wallace | A synergism of plagues: 'planned shrinkage', contagious housing destruction and AIDS in the Bronx[END_REF]) -now called a 'syndemic' (e.g., Singer et al 2017) -across the NYMR. It represents a time-smoothed mixmaster regionalization of pathologies emerging from pro-found disturbance of the apex conurbation of the American Empire, the vast 'planned shrinkage' devastation of minority communities in four of the five New York City counties that took place in the 1970's (D. Wallace and R. Wallace 1998; R. [START_REF] Wallace | Deindustrialization, inner-city decay, and the hierarchical diffusion of AIDS in the USA: how neoliberal and cold war polices magnified the ecological niche for emerging infections and created a national security crisis[END_REF]. [START_REF] Wallace | Deindustrialization, inner-city decay, and the hierarchical diffusion of AIDS in the USA: how neoliberal and cold war polices magnified the ecological niche for emerging infections and created a national security crisis[END_REF] examine the impact of this disturbance on the spread of AIDS across the 25-largest US metropolitan regions.

COVID-19 comes, a half-century later, into this profoundly wounded sociogeographic landscape, and the pattern of its diffusion starkly outlines the dimensions of that wound.

Using the data of the Appendix, figure 3 conducts an analysis based on that of figure 2. The dependent variate is the log of the COVID-19 death rate, while, again, the central independent variates are the logs of the equilibrium distribution per unit area and of the percent living in poverty for the 24 counties of figure 1, updated as indicated. Now, however, it proves necessary to break the system into two quite distinct parts.

Putnam NY, New York (i.e. Manhattan), and Hunterdon NJ counties have dropped out of the regionalization. The straight line is the fit to the remaining 21 counties, accounting for some 73% of the (adjusted) variance. Here, Bronx county now represents the upper-most data point.

Diffusion in a commuting field

Following [START_REF] Gould | Spatial structures and scientific paradoxes in the AIDS pandemic[END_REF] and [START_REF] Wallace | AIDS, tuberculosis, violent crime and low birthweight in eight US metropolitan areas: public policy, stochastic resonance and the regional diffusion of inner-city markers[END_REF], we explore diffusion between and among geographic regions embedded within a commuting field, using a simplified version of the previous model in which regions are assumed to have been appropriately normalized by the underlying poverty index representing social hierarchy.

For each region let ∆I(t) be the number of infected at time t, take ∆N as the population, ∆µ the equilibrium Markov distribution, ∆A the area, and b(t) be an appropriate fitting parameter. Then the poverty-normalized spread dynamic is described by the empirical relation

log ∆I(t) ∆N = m log ∆µ ∆A + b(t) (1) 
Dimensional considerations, however, require imposition of normalizing terms, reexpressing t as τ ≡ t/T 0 , so that

log ∆I(τ ) ∆N = m log ∆µ ∆A A 0 (τ ) + h(τ ) (2)
where T 0 is the relaxation time characterizing the spread process and A 0 (τ ) is now the characteristic area of the process which will increase with time.

Rearranging terms, The meaning of this relation is clarified by comparing it with the simplest two-dimensional diffusion process.

∆I(t/T 0 ) = ∆N ∆µ ∆A A 0 (t/T 0 ) m exp[h(t/T 0 )] (3)
Let i ≈ ∆I/∆A be the area density of individuals at time t at radius r from a central point where δN mobile and reproducing individuals are placed at time 0. Near the beginning, before limits are approached, the simplest symmetric two-dimensional population growth relation is

∂i/∂t = D∇ 2 i + αi (4)
where D is the diffusion coefficient and α the population's growth rate. This relation has the radially symmetric solution

i(r, t) = ∆N 4πDt exp αt - r 2 4Dt (5)
This can be rewritten for a small ∆A located at the radial distance r from the center as

∆I(r, t) ≈ ∆N ∆A 4πDt exp αt - r 2 4Dt (6) 
This dimensionless form of the previous relation is analogous to the dimensionless empirical result if α = 1/T 0 and Dt = A 0 .

Dt is a variance measure with the dimension of an area. This represents the enlargement of the characteristic area of the population as it diffuses and reproduces.

As infection proceeds in a commuting field, the characteristic area A 0 increases from a block to a zip code, to a community district, to a county, to a metropolitan region, and, eventually, by other mechanisms, across larger entities composed of linked metropolitan regions [START_REF] Wallace | Deindustrialization, inner-city decay, and the hierarchical diffusion of AIDS in the USA: how neoliberal and cold war polices magnified the ecological niche for emerging infections and created a national security crisis[END_REF].

Discussion

What has happened? How has Manhattan become part of an apparent urban/suburban disjunction for the NYMR? Can this disjunction last as COVID-19 enters more fully into the sociogeographic dynamics of the NYMR over the next few years?

Although the health care facilities of Upper Manhattan whose catchment area includes the poor of Harlem, Washington Heights, and the Bronx, were greatly burdened by the April-May 2020 wave of COVID-19 cases -indeed, with senior staff driven to suicide -and while Manhattan's poverty-stricken Chinatown was similarly afflicted, Manhattan as a whole seemed curiously removed.

What has changed between 1980 and 2020?

There is an all too simple index. In 1980, a middle-class 3 bedroom coop apartment just north of Columbia University sold for well under $ 10,000. The same apartments, forty years older, now sell for well over $ 1,000,000. Putnam and Hunterdon Counties are, in their own ways, similarly notorious.

The 2020 median incomes of Manhattan, Putnam, and Hunterdon counties are, respectively, $66,739, $ 99,608, and $ 110,969. For most of Manhattan south of 110 street, the median income is well over $100,000, the Lower East Side/Chinatown excepted. By comparison, that of the Bronx is $ 38,467.

The text table compares COVID-19 indices, as of this writing, for the 24 Bronx and 35 Manhattan zip codes with more than 10,000 residents. The two Boroughs have, respectively, populations of 1.42 and 1.63 million, and poverty rates of 30.7 and 17.9 percent.

Figure 3 represents, in a sense, the early days of pandemic spread. Figure 2, by contrast, catches AIDS and tuberculosis as long-entrenched infections, well integrated into the spatial ecology of the NYMR.

Prospero's castle, the affluent regions of Manhattan, together with Putnam and Hunterdon counties, is, at the date of this writing, locked down and telecommuting during only the very first stages of the COVID-19 pandemic. Experience of the last century, from the second wave of the 'Spanish flu' -better described as the Kansas hog flu -through the many subsequent influenza outbursts, suggests that, over time, the walls of that castle will indeed by breached, that the dynamic mixmaster indexed by the commuting field links every geographic entity of the New York Metropolitan Region with every other at much less than six degrees of separation.

In plain words, the outliers of figure 3 will inevitably be drawn into the general system of the other 21 counties of the NYMA by powerful mechanisms of sociogeographic diffusion: concentration is not containment.

Figure 1 :

 1 Figure 1: From Gould and Wallace (1994). The 24 counties of the NYMR
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 3 Figure 3: From the data of the Appendix. The dependent variate is the log of the COVID-19 death rate. The independent variates are the logs of the equilibrium distribution per unit area and of the percent living in poverty for the NYMR, updated. It is necessary to break the system into two quite distinct parts. Putnam NY, Manhattan, and Hunterdon NJ counties have fallen from of the regionalization. The line shows the regression fit to the remaining 21 counties, accounting for 73% of the adjusted variance. Bronx county now represents the upper-most data point.

  

  

  

Appendix

The 2020 data set 9 Population in millions, county area in square miles, equilibrium distribution using 2015 US Census journey-to-work data, percent of population living in poverty 2015, reported OOVID-19 deaths June 1, 2020. There is an important caveat. The reported numbers of COVID-19 deaths are only as reliable as the confirmation processes. They may be underestimates, with the degree of underestimation related to the poverty rate and population of color of the county.