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Historical and current housing density

Fine-grained, spatially-detailed housing data are available by employing Census block-
groups and blocks, which are subdivisions of the familiar census tract. A typical block-group
contains between 250 and 550 housing units, and there are over one-quarter million block-groups
in the US. Question H17 from the STF3 Census Bureau long form questionnaire codes the
responses to the question: approximately what year was your house built? These responses were
aggregated to each decennial year so that the number of housing units between 1940 and 1990
can be mapped. Because they are estimates of units present in April 1990, there are a number of
potential reasons why these data will underestimate the number of actual historical units. These
reasons include housing units that were demolished or destroyed before 1990; mis-reporting the
age of a house, perhaps due to substantial renovation of earlier house; and changes in the
definition of housing unit, particularly the handling of vacant units. Nationwide, the number of
housing units was underestimated by 8.3% in 1980 with 1.8% of counties less, by 14.4% in
1970, and by 27.0% in 1960 (Table 2).

To correct for these potential errors, I corrected historical housing unit estimates for
block-groups using county-level estimates from historical decennial census per Hammer et al. (in
press). A correction factor for each county was computed as the ratio of the number of units in
the historical census, divided by the total housing units summed from the H17 block-group

estimates:

UG = Ug x (Ucp/U1990) Eq. 1
where Ug- is the correction factor and Ug is the un-adjusted housing units for a block-group, Ucp
is the total housing units in the block-group’s county for decade D, and U,y is the total housing

units in the county for the 1990 Census. Then, the adjusted number of housing units in each

block-group was computed by multiplying the number of housing units times the correction
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factor for the county that the block-group lies in. However, the adjusted housing units for some
block-groups can exceed the number of units in the next decade. To preclude overestimation of
units, I used an iterative technique that calculates the number of underestimated housing units in
each county, then spreads them equally over the block-groups in a county, weighted by the
number of units in each block-group. The spreading function was constrained so that the number
of units in a decade did not exceed the number of units in the next decade (see Appendix 1). In
some areas, particularly urban core areas that are “hollowing” out, may actually be losing
housing units over a decade, this violates a basic assumption that the number of units do not
decline over time for the vast majority of block-groups. Although these data estimate housing
units back to 1940, here I compiled correction data only from 1960 to 1990.

To ease the description and portrayal of development patterns, I classify housing density
into four general classes: urban, suburban, exurban, and rural (see file blockgroups.avl). Urban
densities are typically defined as areas with greater than 1,000 people per square mile (1.6 people
per acre). Assuming an average of 2.5 people per housing unit, this translates to roughly 0.7
units per acre (~1 unit per 1.6 acres). I define urban housing density as greater than 0.5 units per
acre (>1 unit per 2.0 acres), which is slightly more relaxed than the Census definition of urban.
Suburban densities are defined as from 0.1 to 0.5 units per acre (1 unit per 2 to 10 acres). This
identifies areas that are lower-density subdivisions. Exurban densities range from 0.025 to 0.1
units per acre (1 unit per 10 to 40 acres). This class identifies very low-density development,
including “ranchette” development in Colorado, which occurs at 1 per 35 — 45 acres. Rural
density then is defined as housing density below 0.025 units per acre (1 per 40 acres and more).
Typically this includes working farmsteads and ranches, but also includes remote vacation and

second houses on the public lands interface.

Forecasting future densities

A number of approaches have been developed to forecast future growth patterns. Most of
these efforts focus on urban growth and changes to urban or built-up cover types. The approach
I developed here explicitly recognizes and represents land use changes beyond urban and built-
up areas, into rural areas, which is especially important for regional planning purposes. This
goal provides a foundation for understanding the consequences of alternative planning scenarios

on land use patterns. Because “all models are wrong, but some are useful”, then what criteria
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should be used to determine the utility for regional-scale forecasting of development patterns?
The primary goals pursued in this approach were to:

1. create a straightforward, easy-to-interpret model;

2. have model parameters accessible so they can be tweaked when simulating policy

alternatives;

3. use national datasets rather than customized data;

4. be easily extendable as better understanding of the assumptions and processes is gained.

The modeling approach developed in this paper is a simplified version of the
supply/demand/allocation (SDA) model. The SDA model is not driven by a particular economic
theory, but is rooted in practical assumptions and limitations of development. The number of
units available to be developed in an area is described by the supply component, while the
demand component defines the number of units that are likely to be needed in the future, to meet
the demands of a projected population. The locations where new housing units will be placed
first, assuming that supply exceeds demand, are identified within the allocation component. If
demand exceeds supply, then allocation is essentially irrelevant. Because the model is designed
to forecast patterns for a 25 to 50 year time horizon, then most areas will be mapped so that they
approach their “build-out” densities.

Broadly defined, supply is the number of units that can be developed on a piece of land. A
number of coarse-scale factors help to determine whether land can be developed in the first
place. Developable land is defined here as private land not occupied by water bodies such as
lakes, swamps, or rivers. Additional fine-scale factors are typically considered in modeling land
use change as well, such as hazardous areas (e.g., flooding, steep slopes, unstable soils, etc.) and
provision of basic services (e.g., domestic wells or water and septic or sewer), though these were
not used to create the block-group housing density dataset.

Initially, all developable land is assumed to be suitable for housing development. A critical
factor in accurately portraying the spatial pattern of growth, however, is to consider the
maximum density that an area will attain. A typical, recurrent characteristic of development is
that the housing density is roughly homogeneous at a scale that corresponds roughly to
subdivision patterns (~160 ac — 640 ac). A number of fine-scale factors typically determine the
“build-out” density of an area, most importantly zoning. Zoning regulations typically restrict the

land use and intensity (i.e. housing density) of use that can occur on a given parcel. Many
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counties, particularly those in the West, do not have zoning regulations, however. For example,
in Colorado, roughly one-third of counties have zoning regulations in place.

Probably the most challenging, but important, part of modeling future growth patterns is to
determine the allocation of housing units. This is even more challenging when representing
development as a continuum (housing density), rather than as a distinct class (e.g., urban/non-
urban). The question answered here is: at what density does a given area (block-group) fill up
with housing units? This determines at what point new development “spills-over” into adjacent
areas. The strongest influence on these build-out densities are zoning regulations that restriction
development types and densities.

In lieu of detailed information (such as zoning) on build-out densities, one alternative is to
assume that future development will continue to occur in a similar pattern as it has in recent
years. The approach used here is to assume that in any given decade, a block-group’s density will
not exceed the average density of its neighboring block-groups. This allows urban areas to
organically grow up and spread out over time. Furthermore, an advantage of this approach is
that the average density is calculated locally, so it is specific to each county, indeed sub-sections
of counties can have markedly different patterns. Pseudo-code that describes the logic of the
spread model is provided below.

A common method to generate demand for development is to use population projections.
There are three general sources of population projections. The first is detailed population
projections based on economic models of job growth and trends. Because of the detail and effort
taken, these are generally the best source of population projections and are often provided by
state demographers. However, for regional- and national-level modeling that spans state
boundaries, compiling state-level projection trends is prohibitive. A second source of population
projection data is commercial databases that provide population projections based on economic
models as well. The methods used to create these data are generally “black box”, that is, detailed
information about the assumptions and inputs to the model are generally not available. A further
limitation of both data sources is that only short-term (e.g., up to 25 or 30 year) projections are
available. Because of these limitations, we developed our own projections using state-level
population projections to the year 2025 from the US Census Bureau. We then projected growth
for each county out to 2025 using their 1990-99 growth rates, but constrained them so that the

sum of the county population did not exceed the state-level projection from the Census data.
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Population estimates for 2050 were derived by a simple linear extension of growth from 2025 to
2050 to equal the same additional people as had occurred from 2000 to 2025. See the Excel
spreadsheet (“county-1990-99-2025-2050.x1s”) for additional information. The dBASE file
(county-1990-2050gp.dbf™) was linked to a county shapefile to run the forecast model.

Spread model pseudo code
1. Calculate where new units go
a. | = (Gp-1-Gp-2)/Up.1
b. N = (Pp-Pp.1)*k* |
c. Gp = (Gp-1*N) max Gp_1
2. Calculate maximum density
a. Find adjacent BGs (.adj file)
b. Mp = A/Gp.4, average
3. Spread excess units
a. If (Gp> Mp) then
b. E = (Gp-Mp)
C. Gp = Mp
d. Find adjacent BGs
e. Gp = Gp + (E/W)
f. End
4. lteration
a. If (E>0)then
b. GOTO 3
c. End

where:
A = block group acres
U = total units in county

P = total population in county
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p = population in block-group

C = county units

G = block-group units

M= max density in current decade

k = G1gg90 / P1990, UnNits to pop ratioW = weighted by area
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Appendix 1. Avenue script to iteratively adjust estimated housing units per block-group.

ti meStart = Dat e. Now. AsSeconds

vTabBGUnits = av. FindDoc ( "bgunits.dbf" ). GetVTab
if ( vTabBGUnits. StartEditi ngWthRecovery. Not ) then
nsgBox. Warning ( "Couldn't edit table!™,"")
return FALSE
end

vTabBGUni t s. Begi nTransacti on

vTabCoFi ps = av. FindDoc ( "cofips.dbf" ). GetVTab
fl dCoFi ps = vTabCoFi ps. FindField ( "coFips" )

| st Decades = { 1980, 1970, 1960 }

"l st Decades = { 1980 }

initialize adjusted units
bnBel ection = vTabBGUnits. Get Sel ecti on
brel ecti on. Set Al |
vTabBGUnits. Set Sel ection ( bnBel ection )
vTabBGUni ts. Updat eSel ecti on

vTabBGUnits. Cal cul ate ( "[Hul1980]", vTabBGUnits. Fi ndFie
vTabBGUnits. Cal culate ( "[Hul970]", vTabBGUnits. Fi ndFie
vTabBGUnits. Cal culate ( "[Hul960]", vTabBGUnits. Fi ndFie

for each COUNTY

for each rec in vTabCoFi ps. Get Sel ecti on ' respects selected counties!!!

coFi ps = vTabCoFi ps. ReturnVal ue ( fl dCoFips, rec )

sel ect the records for each county here...

vTabBGUnits. Query ( "([cofips] =" + coFips.Qote +" )",

#VTAB_SELTYPE_NEW
vTabBGUni ts. Set Sel ection ( bnBel ection )
vTabBGUni t s. Updat eSel ecti on

for each DECADE
for each xDecade in | stDecades

av. Set Nane ( "Adjusting: "+ coFips ++ xDecade.asString )

housi ng units from decadal census nust be joi ned

( " AHU1980" )
( "AHU1970" )
( "AHU1960" )

bnSel ecti on,

dCUnits = vTabBGUnits.FindField ( "CUnits"+ xDecade.asString )
dAHUnits = vTabBGUnits. FindField ( "AHU'+ xDecade.asString )

fl
fl
fldHUnits = vTabBGUnits. FindField ( "Hu"+ xDecade.asString )
fldCf = vTabBGQUnits. FindField ( "Cf"+ xDecade. asString )

bnSel ecti on = vTabBGUni ts. Get Sel ection
sumtotal housing units

xAUnits = 0

for each rec2 in vTabBGUnits. Get Sel ecti on

XAUnits = xAUnits + vTabBGUnits. ReturnValue ( fldAhunits,

end

XxCUnits = vTabBG@Units. ReturnValue ( fldCUnits, bnSel ection. Get Next Set

) )
xLoop = O
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while there is greater than 1% underesti mated units
while ( ( xCUnits * 0.999 ) > xAUnits )
xNunmRecs = vTabBGUni ts. Get NuntSel Recor ds
' XAdj Units = (( xCUnits - xAUnits ) / xNunRecs ) nmax 1
xCessUnits = ( xCUnits - XxAUnits )

cal c adjusted units, maxing out so can't exceed next decades units
vTabBGUnits. Calculate ( "((("+ xCessUnits.asString+ "
*([ Ahu" +xDecade. asString+"]/"+ xAUnits.asString + ")) max 1
+[ Ahu" +xDecade. asString+"]) mn [ Ahu"+(xDecade+10).asString + "])", fldAHUnits
)
' calculate new correction ratio

' vTabBGUnits. Calculate ( "([CUnits"+ xDecade.asString + "] /
"+xAunits.asString + ")", fldCf )

cal cul ate new units
' vTabBGUnits. Cal culate ( "(([Cf"+ xDecade.asString + "] *
[ HU" +xDecade. asString+"]) min [ Ahu"+(xDecade+10).asString + "])", fldAHUnits )
' sumtotal housing units

xAUnits = 0
for each rec2 in vTabBGUnits. Get Sel ection

xAUnits = xAUnits + vTabBGUnits. ReturnValue ( fldAhunits, rec2 )
end

xLoop = xLoop +
if ( xLoop > 15
If = LineFile.
If.WiteEIt( "
| f.d ose
br eak
end
end " while
end '  DECADE
end ' COUNTY

1
) then

Make( "ahu-errors.txt". AsFi | eNane, #FlI LE_PERM APPEND )
Stuck in | oop"++ coFips ++ xDecade.asString + NL )

vTabBGUni t s. EndTr ansacti on
vTabBGUnits. St opEdi ti ngWthRecovery ( TRUE )

av. Set Nanme ( av. Get Proj ect. Get Nare )
msgBOx. i nf o( " Took: " +(Date.Now. AsSeconds - timeStart).asString,"")
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Appendix II. Avenue code to forecast future housing densities.

t heVi ew = av. Get Acti veDoc

thmnits = theVi ew. Get Acti veThenes. Get (0)

f TabUnits = thnlnits. Get FTab

nunfFeatures = fTabUnits. Get Sel ecti on. Get Si ze

if ( fTabUnits. StartEditi ngWthRecovery.Not ) then
msgBox. Warning ( "Couldn't edit table!™,"")
return FALSE

end

tinmeStart = Date. Now. AsSeconds
f TabUni t s. Begi nTransacti on

nDensi tyFl oor = 0.025 " m ni mum maxi num density possible is 1 per 40 acres

| st Decades = { 2000, 2010, 2020, 2030, 2040, 2050 }
| st Decades = { 2000, 2010, 2020, 2030, 2040, 2050 }

create fields if they aren't here yet
| st Fl dsToAdd = {}

strFl dName = "cu2000"
f1 dCU2000 = fTabUnits. FindField ( strFl dName )
if ( f1dCU2000 = NIL ) then
| st Fl dsToAdd. Add ( Field. Make ( strFl dNane, #FIELD SHORT, 6, 0 ) )
end
strFl dName = "cu2010"
fl1 dCU2010 = fTabUnits. FindField ( strFl dName )
if ( f1dCU2010 = NIL ) then
| st Fl dsToAdd. Add ( Field. Make ( strFldNane, #FIELD SHORT, 6, 0 ) )
end
strFl dName = "cu2020"
f1dCU2020 = fTabUnits. FindField ( strFl dName )
if ( f1dCU2020 = NIL ) then
| st Fl dsToAdd. Add ( Field. Make ( strFl dNanme, #FIELD SHORT, 6, 0 ) )
end
strFl dName = "cu2030"
f1dCU2030 = fTabUnits. FindField ( strFl dName )
if ( f1dCU2030 = NIL ) then
| st Fl dsToAdd. Add ( Field. Make ( strFl dNane, #FIELD SHORT, 6, 0 ) )
end
strFl dName = "cu2040"
f1 dCU2040 = fTabUnits. FindField ( strFl dName )
if ( f1dCU2040 = NIL ) then
| st Fl dsToAdd. Add ( Field. Make ( strFldNane, #FIELD SHORT, 6, 0 ) )
end
strFl dName = "cu2050"
f1 dCU2050 = fTabUnits. FindField ( strFl dName )
if ( f1dCU2050 = NIL ) then
| st Fl dsToAdd. Add ( Field. Make ( strFl dNane, #FIELD SHORT, 6, 0 ) )
end

strFl dName = "nu2000"
f1 dMJ2000 = fTabUnits. FindField ( strFl dName )
if ( f1dMJ)2000 = NIL ) then
| st Fl dsToAdd. Add ( Field. Make ( strFl dNane, #FIELD SHORT, 6, 0 ) )
end
strFl dName = "nu2010"
fl dMJ2010 = fTabUnits. FindField ( strFl dName )
if ( f1dMJ)2010 = NIL ) then
| st Fl dsToAdd. Add ( Field. Make ( strFl dNane, #FIELD SHORT, 6, 0 ) )
end
strFl dNamre = "nu2020"
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fl1 dMJ2020 = fTabUnits. FindField ( strFl dName )
if ( f1dMJ)2020 = NIL ) then

| st Fl dsToAdd. Add ( Fi el d. Make ( strFl dNane,
end
strFl dName = "nu2030"
fl1 dMJ2030 = fTabUnits. FindField ( strFl dName )
if ( f1dMJR2030 = NIL ) then

| st Fl dsToAdd. Add ( Fi el d. Make ( strFl dNane,
end
strFl dNamre = "nu2040"
fl1 dMJ2040 = fTabUnits. FindField ( strFldNane )
if ( f1dMJ)2040 = NIL ) then

| st Fl dsToAdd. Add ( Fi el d. Make ( strFl dNane,
end
strFl dName = "nu2050"
f1 dMJ2050 = fTabUnits. FindField ( strFl dName )
if ( f1dMJ)2050 = NIL ) then

| st Fl dsToAdd. Add ( Fi el d. Make ( strFl dNane,
end

st r Fl dNane "bgu2000"
f 1 dBGU2000 f TabUnits. FindField ( strFl dNane
if ( f1dBGJR000 = NIL ) then

| st Fl dsToAdd. Add ( Fi el d. Make ( strFl dNane,
end
str Fl dNare "bgu2010"
fl dBGJ2010 f TabUnits. FindField ( strFl dNane
if ( f1dBGR010 = NIL ) then

| st Fl dsToAdd. Add ( Fi el d. Make ( strFl dNane,
end
strFl dName = "bgu2020"
f1 dBGJ2020 = fTabUnits. FindField ( strFl dNane
if ( f1dBGUR020 = NIL ) then

| st Fl dsToAdd. Add ( Fi el d. Make ( strFl dNane,
end

strFl dName = "bgu2030"
f1 dBGJ2030 = fTabUnits. FindField ( strFl dNane
if ( f1dBGJR030 = NIL ) then

| st Fl dsToAdd. Add ( Fi el d. Make ( strFl dNane,
end
strFl dNamre = "bgu2040"
f1 dBGJR040 = fTabUnits. FindField ( strFl dNane
if ( f1dBGJR040 = NIL ) then

| st Fl dsToAdd. Add ( Fi el d. Make ( strFl dNane,
end
strFl dNamre = "bgu2050"
f1 dBGJR050 = fTabUnits. FindField ( strFl dNane
if ( f1dBGR050 = NIL ) then
st Fl dsToAdd. Add ( Fi el d. Make ( strFl dNane,

[
) )
end

strFl dNamre = "cp2000"
f1 dCP2000 = fTabUnits. FindField ( strFl dName )
if ( f1dCP2000 = NIL ) then

| st Fl dsToAdd. Add ( Fi el d. Make ( strFl dNane,
end
strFl dName = "cp2010"
f1 dCP2010 = fTabUnits. FindField ( strFl dName )
if ( f1dCP2010 = NIL ) then

| st Fl dsToAdd. Add ( Fiel d. Make ( strFl dNane,
end
strFl dName = "cp2020"

#FI ELD_SHORT,

#FI ELD_SHORT,

#FI ELD_SHORT,

#FI ELD_SHORT,

)
#FI ELD_SHORT,

)
#FI ELD_SHORT,

)
#F| ELD_SHORT,

)
#F| ELD_SHORT,

)
#FI ELD_SHORT,

)
#F| ELD_SHORT,

#FI ELD_SHORT,

#FI ELD_SHORT,
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f1dCP2020 = fTabUnits. FindField ( strFl dName )
if ( f1dCP2020 = NIL ) then
| st Fl dsToAdd. Add ( Field. Make ( strFl dNanme, #FIELD SHORT, 6, 0 )

end
strFl dNamre = "cp2030"
f1dCP2030 = fTabUnits. FindField ( strFl dName )
if ( f1dCP2030 = NIL ) then
| st Fl dsToAdd. Add ( Field. Make ( strFl dNane, #FIELD SHORT, 6, 0 ) )
end
strFl dNamre = "cp2040"
fl1 dCP2040 = fTabUnits. FindField ( strFl dName )
if ( f1dCP2040 = NIL ) then
| st Fl dsToAdd. Add ( Field. Make ( strFldNane, #FIELD SHORT, 6, 0 ) )
end
strFl dName = "cp2050"
f1 dCP2050 = fTabUnits.FindField ( strFldNane )
if ( f1dCP2050 = NIL ) then
| st Fl dsToAdd. Add ( Field. Make ( strFldNane, #FIELD SHORT, 6, 0 ) )

end
st rFl dNa "bgu2cu” ' percentage of block group population in county
fl dB&Co = fTabUnlts FindField ( strFldNane )
if ( fldB&Co = NIL ) then
| st Fl dsToAdd. Add ( Fi el d. vake ( strFl dNane, #FIELD DECIMAL, 8, 6 ) )
end
strFl dName = "uppl990" ' units per popul ation
fl dUPer Pop1990 = fTabUnits. FindField ( strFl dName )
if ( fldUPerPopl990 = NIL ) then
| st Fl dsToAdd. Add ( Fi el d. Make ( strFl dNane, #FIELD DECIMAL, 8, 4 ) )
end
strFl dName = "bgDens" ' bl ock group density

fl dBgDens = fTabUnits. FindField ( strFl dName )
if ( fldBGDens = NIL ) then

| st Fl dsToAdd. Add ( Field. Make ( strFldNane, #FIELD DECI VAL, 8, 4 ) )
end

add the new fields
f TabUni ts. AddFi el ds ( | st Fl dsToAdd )
fl dB&Co = fTabUnits. FindField ( "bgu2cu" )

get reqU|red fields
f1 dBEUL980 = f TabUnits. Fi ndFi
f1 dbgp1990 = f TabUnits. Fi ndFi
f1dCP1980 = fTabUnits. Fi ndFie
f1dCP1990 = f
fl
fl
fl

eld ( "ahul980" )
el d
[
[
dUPP1990 = f TabUnits. Fi ndFi e
d
[

I

Id ( "popl990" )
d ( "cpl980" )
d
I

TabUni ts. Fi ndFi e ( "cpl990" )
d ( "uppl990" )
dAcres = fTabUnits.FindField ( "acres" )

dBGens = fTabUnits. FindField ( "BgDens" )

' find the .adj file
fnAdj acent = ( thnnits. Get SrcNane. get Fi | eNanme. AsString. Substitute ( ".shp",
"“.ad]" )).asFil enane
vTabAdj acent = VTab. Make ( fnAdjacent, FALSE, FALSE)
if ( vTabAdjacent.HasError ) then
nsgBox. Warning ( "Couldn't find .adj file:

"+t hnnits. Get SrcNanme. AsString. Substitute ( ".shp", ".adj" ) ,"")
return NI L
end
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test to see if .adj needs to be updated....
if ( fTabUnits. Get NunRecords <> ( vTabAdj acent. Ret urnVal ue (
vTabAdj acent. FindField ("ConnFeat" ), 0 ) - 1) ) then
nmsgBox. Warning ( "Nunber of features .adj and records in thene did not
mat ch, probably need to re-create .adj file!","")
return FALSE
end

fl dConnFeature = vTabAdjacent.FindField ( "Connfeat" )

"'read in adj into list
I stAdj = {}

[stTl = {}
av. Showivsg ( "Readi ng adjacency list..." )

av. ShowSt opBut t on

for each rec in fTabUnits
if (av.SetStatus(100*( rec.C one / nunfFeatures )).Not) then
return NI L
end

| st T1. Enpty
for each rec2 in (vTabAdjacent. ReturnValue ( fl dConnFeature, rec.C one
))..(vTabAdj acent. ReturnVal ue ( fl dConnFeature, rec.Cone + 1 )-1)
[ st T1. Add ( vTabAdj acent. ReturnValue ( fldConnFeature, rec2 ) )
end
| stAdj.Add ( IstT1l.d one )
end

for each decade
for each xD in | st Decades

initialize the projected units
bnSel ection = f TabUnits. Get Sel ecti on
bnBel ecti on. Set Al |

av. Set Nanme ( "Forecasting: "+xD.asString )

DAgol = ( xD - 10 ).asString
DAgo2 = ( xD - 20 ).asString
fldMJ = fTabUnits. FindField ( "mu"+xD.asString )

fldB&J = fTabUnits. FindField ( "bgu"+xD. AsString )
fl dBGUDAgol = fTabUnits. FindField ( "bgu"+DAgol. AsString )
fldCU = fTabUnits. FindField ( "cu"+xD. AsString )

calcul ate the proportion of new units to go to each bl ockgroup
if ( fTabUnits.Calculate ( "([cp"+xD.asString+"]*[uppl990])", fldCU ). Not )
then ' new units proportional to NEWunits
nsgBox. Warning ( "Error in calc: "+"([cp"+xD.asString+"]*[uppl990])", "")
return FALSE
end

if ( fTabUnits. Calculate ( "([bgu"+DAgol+"]-[bgu"+DAgo2+"])/ ([ cu"+DAgol+"] -
[cu"+DAgo2+"]) max 0", fldB&Co ).Not ) then ' new units proportional to NEW
units
msgBox. War ni ng
[ bgu" +DAgo2+"]) / ([
return FALSE
end

( "Error in calc: "+"([bgu"+DAgol+"]-
cu"+DAgol+"] - [ cu" +DAgo2+"]) max 0", "")

nunber of new units this decade

if ( fTabUnits.Calculate ( "(((([bgu2cu]*([cp"+xD. AsSTri ng+"] -
[cp" +DAgo1+"]) *[uppl990])) + [bgu"”"+DAgol+"]) max [bgu"+DAgol+"])", fldBG&U
).Not ) then ' new units proportional to NEWunits
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nsgBox. Warning ( "Error in calc: "+"((([bgu2cu] *([cp"+xD. AsSTri ng+"] -
[cp”+DAgol+"])*[uppl990])) + [bgu”+DAgol+"])", "")
return FALSE
end

density
if ( fTabUnits.Calculate ( "([bgu"+xD.asString+"] / [acres] )", fldBGDens
). Not ) then
nsgBox. Warning ( "Error in calc: "+"([bgu"+xD.asString+"] / [acres] )",
return FALSE
end

calcul ate the max density for each decade by findi ng maxi nrum of adj acent
(nearby) block group
av. showSt opBut t on
av. Showisg ( "Cal cul ati ng nei ghbor hood max density..." )
notVisited = {}
for each rec in fTabUnits
if (av.SetStatus(100*( rec.C one / nunfFeatures )).Not) then
return NIL
end
"initialize
not Vi sited. Add ( TRUE )
' cal cul ates average of neighbors and itself, should do it area
wei ghted! !'!
nDensity = fTabUnits. ReturnValue ( fl dBGens, rec )
for each recAdj in IstAdj.Cet(rec)
mDensity = mDensity + ( fTabUnits.ReturnValue ( fldBGens, recAdj ) )
end

aveDensity = mDensity / ( IstAdj.Get(rec).Count + 1)
mJnits = aveDensity * fTabUnits. ReturnValue ( fldAcres, rec )
' Max units can not go below the density of block group | ast decade
if ( mMnits > fTabUnits. ReturnValue ( fldBGUDAgol, rec ) ) then
f TabUnits. SetValue ( fldMJ, rec, nnits)

el se
f TabUnits. SetValue ( fldMJ, rec, fTabUnits.ReturnValue ( fldBGUDAgol,
rec ) )
end
end " for each rec in fTabUnits

for each pol ygon, see if exceed nax dens then spread to adjacent and add
them back to list to check to see if excess
f TabUnits. Query ( (" ([bgu"+xD.asString+"] > [nu"+xD.asString+"])"),
bnSel ecti on, #VTAB_SELTYPE_NEW)
f TabUni t s. Updat eSel ecti on

rec = bnBel ection. Get NextSet ( -1)

numeExceed = bnBel ecti on. Count

iterations = 0

IstRevisit = {} ' indexes to bitmap to respread if necessary
while ( ( nunmExceed > 0 ) AND ( iterations < 15)

while ( ( nunExceed > 1) AND ( iterations < 15 ) )
| st Revisit. Empty

av. Showivsg ( " Spreading units

("+iterations.asString+")..."+nunExceed. asString )
av. ShowSt opBut t on
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while ( rec <> -1)
if (av.SetStatus(100*( rec.C one / nunfFeatures )).Not) then
return NIL
end

if ( fTabUnits.ReturnValue ( fTabUnits.FindField ( "BKG Key" ), rec ) =
"080579556003" ) then
L S I mBLK; kkhkkkkhhkkkkhkkkk*%x
av. Run ( "script.Debug", { Script.The, "Debug at line: 2" ++
f TabUnits. ReturnValue ( fldBGUJ, rec ).asString, NIL} )

VT hhkkhhhdhhhdhhhdhdhdhdhkrddhkrddrrhrkk*

end
currentBQU = fTabUnits. ReturnValue ( fldBGJ, rec )
current MU = f TabUnits. ReturnValue ( fldMJ, rec)
excessUnits = ( currentB&UJ - currentMJ ) max O
' set BQJto MJ
if ( currentMJ > currentB&UJ ) then
f TabUnits. Set Value ( fldB&J, rec, currentMJ)
el se
f TabUnits. Set Value ( fldBG&J, rec, currentMJ)
end
" weight # spill over based on adjacent polygon area (for those pol ygons
not visited yet)
xTotal =0

for each recAdj1 in IstAdj.Get(rec)
if ( notVisited.Get( recAdj1 ) ) then
xTotal = xTotal + fTabUnits.ReturnValue ( fldAcres, recAdjl )
end
end

' | stRevisit.Add ( rec )
" now spread based on % of area
for each recAdj in |IstAdj. CGet(rec)
if ( notVisited. Get( recAdj ) ) then
newlnits = (( fTabUnits.ReturnValue ( fldAcres, recAdj) / xTotal) *
excessUnits ). Round
' no matter what you put in, can't go less than units | ast decade
f TabUnits. SetValue ( fldBG&J, recAdj, ( newlnits +
f TabUnits. ReturnValue ( fldBQ&UJ, recAdj)) max fTabUnits. ReturnVal ue (
f| dBGUDAgol1l, recAdj ) )
end
end

if ( fTabUnits.ReturnValue ( fTabUnits.FindField ( "BKG Key" ), rec )
= "080579556003" ) then

end
notVisited.Set ( rec, FALSE ) 'nmark as visited
' start back at the top of the Iist
rec = bntel ection. Get Next Set ( rec )
end

f TabUnits. Query ( (" ([bgu"+xD.asString+"] > [nmu"+xD.asString+"])"),
bntel ecti on, #VTAB SELTYPE NEW)

bntel ecti on = fTabUnits. Get Sel ecti on

ftabUnits. Set Sel ection ( bnftel ection )

f TabUni t s. Updat eSel ecti on

nunExceed = bnBel ecti on. Count

iterations = iterations + 1

rec = bntel ection. Get NextSet ( -1)

end
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end

av. Set St at us(100)

av. d ear Msg

f TabUni t s. EndTr ansacti on

f TabUni ts. St opEdi ti ngWthRecovery ( TRUE )

av. Set Name ( av. Get Proj ect. Get Nane )
nmsgBOx. i nf o( " Took: "+(Date.Now. AsSeconds - tinmeStart).asString,"")
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