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 Urban Growth Boundaries (UGBs) are meant to discourage sprawl development, 

encourage compact communities, and conserve environmental resources. Several cities or states 

in the United States have implemented UGBs in the past several decades, including Portland, 

Oregon; Boulder, Colorado; San Jose, California; the state of Maryland; and Minneapolis-St. 

Paul, Minnesota (Anderson 1999). Some UGB statutes are stronger than others. For example, the 

state of Minnesota enables but does not require counties to establish UGBs, while in Oregon, 

state law requires each city or metropolitan area to establish a growth boundary (Metro 2012). 

Portland created a UGB in 1980 and is required by law to have a 20-year supply of land within 

the boundary available to future development (ibid). It also must re-evaluate the boundary every 

five years and can also do so on an ad hoc basis, which it has done quite often over the past 30 

years; Portland has expanded its UGB over three dozen times. Only a few of these expansions 

were constituted as significant changes, most being only 20 acres or less. UGBs are not without 

controversy, however.  

  

 One of the major problems with UGBs has been the proper location, size, and shape of 

the constituted boundary. Many UGBs are made so large that urban sprawl can happen within the 

specified boundary anyway. Another problem is the so-called “leapfrog” effect that can lead to 

fragmented regions. This happens when developers are encouraged to “leapfrog” land 

immediately outside the boundary to even farther-flung areas, thus extending the urban periphery 

in spite of government efforts to control growth. Transportation infrastructure, soon enough, 

extends outward, and residents eventually commute through the conservation areas to work. The 

result of UGB policies can, again, confound the goals of decreased sprawl and automobile travel 

that it is supposed to achieve. Such an effect has occurred in states like California and, to some 

extent, in Portland. In the early years following the establishment of Portland’s UGB, many 

developers began fleeing the constituted growth area to the northeast, just across the state line, 
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and essentially created the burgeoning satellite city of Vancouver, WA. This, in part, occurred 

because Washington at that point in time had not yet passed a law requiring counties or 

municipalities to establish growth boundaries, which they did not do until 1990. 

  

 While there is much anecdotal evidence that exposes problems of UGBs, there would be 

great benefit in assessing the effectiveness of such growth management practices in a more 

comprehensive manner. GIS software and certain spatial analysis tools allow for opportunity to 

do just that. This paper analyses two cities—Portland and Denver—one with a UGB and one 

without. Using a population index constructed by the United States Department of Agriculture 

(USDA 2012), it is possible to compare the overall density or dispersal of population in each city 

from 1980 - 2000. Doing so could shed light on the effectiveness or ineffectiveness of Urban 

Growth Boundaries and offer further insight into how they might be better coordinated in the US 

moving forward in order to maximize the potential of the country’s vast land resources. Portland 

and Denver were chosen because of their similarities in both geography and population size. 

Both cities are constrained geographically by the presence of large mountains on one side of the 

city and both have a population of around two million.  

 

 I obtained data on Population Interaction Zones for Agriculture (PIZA) from USDA. 

These were available as GRID files for 1980, 1990, and 2000, which can be imported into 

ArcGIS from an e00 format. PIZA zones are derived from “population interaction indexes” (PII) 

constructed by USDA for 5km grid cells for the contiguous 48 states. “PII are designed to 

provide a cardinal measure of the potential interaction between nearby urban-related population 

and agricultural production activities (or preserved forestland) in each grid cell” (USDA 2012, 

addition mine). The index is defined by, PIIij = Pj / Dij, where the population in cell j is measured 

to have some influence on cell i. This influence is computed by dividing the population of cell i 

by the distance from cell i to cell j. This measure is then aggregated across the sum of j = 1 to n, 

to give a continuous measure of proximity to nearby population concentrations (ibid). Intuitively, 

there will be a higher index as population grows larger or as distance to population decreases. 

The rudiments of the PII are found in “assigning the geographic centroid of each census block to 

a 5km grid cell” (ibid). GIS then takes the sum of population in each grid cell and divides by the 

area.  
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 After importing the PII e00 files into GIS, it is possible to compute the mean change in 

the PII—the increasing or decreasing risk of rural-urban land conversion— in a specific place 

over time (1980 to 2000). First, I used the raster calculator to subtract the PII-1980 from PII-

2000 (as well as PII-1990 from PII-2000 and PII-1980 from PII-1990). I then obtained a 

shapefile of Portland’s UGB from the metro government’s website (Oregon Metro, 2012) and the 

TIGER shapefile for urban areas nationwide in order to select and export the urban area of 

Denver to a new shapefile. A 5, 10, and 15 mile buffer was created around each of Portland’s 

UGB and the Denver urban area. Then, using the extract by mask tool, I created new raster 

shapefiles from the PII calculations above for the area inside both Portland’s UGB and the 

Denver urban area and each of the buffers. From these shapefiles, zonal statistics tables were 

created for each of the raster files: inside the UGB/urban area and each of the buffers for a total 

of 24 raster files and zonal statistics tables (Table 1 and 2).  

 

Table 1 

Portland	   MIN	   MAX	   RANGE	   MEAN	   STD	   SUM	  

Urban	  Growth	  Boundary	  1980	  -‐	  2000	   327.6723	   1023.682	   696.0097	   623.4836	   176.5233	   24315.86	  

5	  mile	  buffer	   69.10229	   1023.682	   954.5797	   406.4508	   232.9341	   44303.14	  

10	  mile	  buffer	   34.75291	   1023.682	   988.9291	   300.6075	   238.5835	   56213.6	  

15	  mile	  buffer	   23.72731	   1023.682	   999.9547	   234.7973	   222.8634	   64804.06	  

Urban	  Growth	  Boundary	  1990	  -‐	  2000	   236.0016	   703.96	   467.9584	   426.1175	   115.049	   16618.58	  

5	  mile	  buffer	   43.09309	   703.96	   660.8669	   281.2041	   160.8926	   30651.25	  

10	  mile	  buffer	   22.56102	   703.96	   681.3989	   208.0798	   166.5073	   38910.92	  

15	  mile	  buffer	   15.53909	   703.96	   688.4209	   162.8533	   155.5669	   44947.5	  

Urban	  Growth	  Boundary	  1980	  -‐	  90	   71.09399	   385.5911	   314.4971	   197.3661	   81.41917	   7697.276	  

5	  mile	  buffer	   26.0092	   385.5911	   359.5818	   125.2467	   81.53473	   13651.89	  

10	  mile	  buffer	   12.19189	   385.5911	   373.3992	   92.52771	   78.15266	   17302.68	  

15	  mile	  buffer	   8.188221	   385.5911	   377.4028	   71.94404	   71.83325	   19856.55	  
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Table 2 

Denver	   MIN	   MAX	   RANGE	   MEAN	   STD	   SUM	  

Urban	  Area	  1980	  -‐	  2000	   203.3241	   1327.421	   1124.097	   741.1375	   259.722	   51138.48	  

5	  mile	  buffer	   80.13448	   1327.421	   1247.286	   486.5774	   302.8116	   76392.66	  

10	  mile	  buffer	   69.33459	   1327.421	   1258.086	   377.888	   299.1454	   86914.23	  

15	  mile	  buffer	   54.25161	   1327.421	   1273.169	   306.2666	   282.0827	   97086.52	  

Urban	  Area	  1990	  -‐	  2000	   164.716	   769.8088	   605.0929	   490.4658	   146.3923	   33842.14	  

5	  mile	  buffer	   52.015	   769.8088	   717.7938	   330.9998	   189.2315	   51966.97	  

10	  mile	  buffer	   50.90211	   769.8088	   718.9067	   257.6374	   191.3134	   59256.6	  

15	  mile	  buffer	   40.39849	   769.8088	   729.4103	   208.0886	   182.9593	   65964.09	  

Urban	  Area	  1980	  -‐	  1990	   26.24316	   588.939	   562.6958	   250.6716	   161.499	   17296.34	  

5	  mile	  buffer	   26.18129	   588.939	   562.7577	   155.5776	   140.0638	   24425.69	  

10	  mile	  buffer	   15.86969	   588.939	   573.0693	   120.2506	   127.863	   27657.63	  

15	  mile	  buffer	   13.8344	   588.939	   575.1046	   98.17799	   115.523	   31122.42	  

 

 Before discussing the results of Table 1 and 2, it should be noted that selection of the 

buffers were entirely arbitrary on my part and are merely purposed to provide some step-wise 

rings in which to observe whether population is increasing or decreasing (and the rate at which it 

is doing so) as one moves away from the city. The selected buffers work, in one respect, because 

they provide an area of nearly the same size to compare across cities. The area within Portland’s 

UGB is about 402 square miles, and the area within the Denver Urban Area is about 687 square 

miles. The area within each 15-mile buffer is 2,742 and 3,164 square miles respectively. It’s 

possible to create identical sets of boundaries for comparison across each city, but that is 

questionable since it would ignore the natural evolution that is unique to both. The actual 

municipal boundary of Denver could have been used, as well, but that would provide a much 

smaller unit area than even Portland’s UGB. With this in mind, a brief discussion of the results is 

in order.  
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 As can be seen from the Table 1 and 2, the mean change in PII from 1980 to 2000 is 

somewhat smaller in Portland than Denver. The difference is nearly constant across the buffers: 

487 – 406 = 81 across the 5-mile buffer and 306 – 235 = 71 across the 15-mile buffer. Perhaps 

most interesting, though, is the rate at which PII began increasing in both cities from 1990 to 

2000. While the rate of change in Portland is still smaller than that of Denver, this may suggest 

that even though a UGB helped Portland better control growth farther from its city center, it did 

not completely shield them from an increasingly dense urban periphery over time. Also, one 

might have thought that Portland’s PII surrounding its UGB would have decreased, or at least 

remained steady, once Washington required the neighboring city of Vancouver to institute a 

UGB of its own. Even so, though there are surely other factors that this analysis does not account 

for, in general, Portland’s UGB appears to have a conserving effect, relative to Denver, on its 

rural land as such relates to population growth. Moreover, while a leapfrog effect has been 

observed anecdotally in the growth of Vancouver, WA, Portland’s UGB was able to control 

growth enough on its southern and western peripheries to maintain a still lower change in PII 

than Denver was able to in its surrounding area. Using the PII thresholds established by USDA 

to construct the PIZA index, Figures 1 and 2 contain four maps that effectively depict the 

growth-controlling effect of Portland’s UGB relative to Denver over the same time period (note: 

the blue line in the Figure 2 depicts the border with Vancouver, WA). For interpretation of the 

index, a 0 or 1 poses little or no threat to rural land, while a 5 means high population interaction 

and thus high risk of rural-urban land conversion.  

 

 In conclusion, the above analysis provides evidence—via more comprehensive methods 

than is usually the case—for the relative effectiveness of UGBs on growth control and land 

conservation, insofar as comparison between Portland and Denver is relevant. Comparison of 

further cities with and without UGBs is encouraged to confirm or challenge these results. In 

terms of usefulness to planners and policymakers, they can find legitimacy in the potential 

effectiveness of Urban Growth Boundaries if properly implemented and coordinated across 

fragmented jurisdictions. Implementation and coordination, however, are vitally important. In the 

event of better regional coordination, the effectiveness of Portland’s UGB might have been even 

greater than is otherwise argued in this paper.  
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Figure 1: PIZA Index - Denver 
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Figure 2: PIZA Index - Portland 


