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Abstract 

Background and 
Rationale 

Management of ecosystems requires projecting the human population for a biolog-
ically significant timeframe, because the impacts of potential alternative ecosystem 
management strategies will differ depending on the size, location, and expectations of 
the human population. Increases since 1990 in the net migration rates are changing 
the expectations for projections of population in the interior Columbia River basin. We 
present two population projections: low and high. The low projections are from U.S. 
Bureau of the Census sources and essentially assume little net migration, which is 
generally a repeat of the 1980s when the basin was characterized by slight net out-
migration. The high projections maintain higher net migration and higher rates of 
natural increase than the low projection. By 2040, the high projections are twice the 
low projections. Where the low projection has an annual increase of 0.3 percent, the 
rate of growth in the high projection is 1.6 percent per year. 

Keywords: Population, migration. 

Management of ecosystems on Federal lands takes place within a social context that, 
like biophysical settings, is constantly changing. Impacts of potential alternative 
ecosystem management strategies will differ depending on the size, location, and 
expectations of the human population. Likewise, these characteristics are associated 
with the location, type, and intensity of impacts on biophysical components. Manage-
ment of ecosystems requires us to project the human population for a biologically 
significant timeframe, although doing so is fraught with uncertainty. By attempting to 
identify likely high and low population-change scenarios, we can avoid some of this 
uncertainty; and by indicating that we are primarily interested in orders of magnitude of 
change rather than precise figures, we focus discussion on possible futures rather 
than the accuracy of the projections. 

1 The Interior Columbia Basin Ecosystem Management 
Project was organized to develop a scientifically sound, 
ecosystem based management strategy for FS- and BLM-
administered lands in the interior Columbia River basin. 
The project's Science Integration Team developed an 
ecosystem management framework, a scientific 
assessment, and an evaluation of alternative manage-
ment strategies. This paper is one of a series developed 
as background material for those documents. It provides 
more detail than was possible to disclose directly in the 
primary documents. 
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The Low Population 
Projection 

A High Population 
Projection 

Even though the interior Columbia River basin (ICRB) population tends to be con-
centrated (12 of the 100 counties account for half of the 1990 population), the basin is 
large enough to be characterized as predominantly rural, with the overall population 
density significantly below that of the U.S. average. Thus, population change needs to 
be understood within the context of the historical range of variability. For our 
purposes, this represents the 20th century. During this period, the predominant 
demographic change has been a pattern of rural-to-urban migration. The ICRB is no 
exception to this pattern, with increasing concentrations of the population in a few 
regional population centers. In the 1970s, the pattern of this migration reversed itself 
in what has been termed the "rural renaissance," where there was a significant shift in 
population toward rural areas, but primarily those near metropolitan areas (the shift to 
rural settings was a real one, however, not limited to expansion of metropolitan 
areas). In the 1980s, the pattern returned to the previous norm—in the ICRB nearly 
two-thirds of the counties reported population declines, with the exceptions principally 
being the places with higher populations. In the very late 1980s, another reversal to 
urban-to-rural migration has been noted (Johnson and Beale 1995). 

The reasons for such patterns, are, of course, complex. They deal with some sug-
gestion of an intrinsic rural residential bias, the relative advantages of cities versus 
rural areas in terms of services, transportation, employment opportunities, the effects 
of a severe recession in the early 1980s, and potential push factors such as crime, 
violence, and property values in large cities. In addition, the development of knowl-
edge-based industries that exploit digital technologies permits many workers to be 
relatively independent of place of work and to work at home. 

Projecting of population change involves understanding not only how these factors 
may affect relocation decisions but also how changes in age, ethnic background, 
religious preference, and fertility rates may impact population change. In designing 
our population projections, we had a need to account for these factors but to do this 
cost-effectively. Population change is fundamentally a function of natural increase 
(births minus deaths) and net migration (in-migration minus out-migration). Of the two 
major variables, net migration seems to be the more variable over the short term and, 
therefore, the more difficult to project into the future. 

For a low projection, we relied on the Bureau of Economic Analysis (BEA) population 
projections (U.S. Department of Commerce 1992). These projections are based 
primarily on estimates of economic growth rates occurring in two periods in the late 
1970s and 1980s. The projections are disaggregated to increasingly finer levels of 
resolution, until the county level is reached. Population growth estimated in the two 
base periods are then dampened for projections into the future. This procedure 
results in population estimates that are low and also unlikely. The BEA projections 
essentially mean that natural increase accounts for all the population growth in the 
basin and maintains traditional rural-to-urban patterns of migration. Nevertheless, 
they represent one possible population future. 

For a higher projection, we dealt directly with historical and projected rates of natural 
increase as well as more recent rates of net migration in the basin. The natural rate1 

of increase (births minus deaths) was estimated by using U.S: Bureau of the Census 
figures (U.S. Department of Commerce 1992) for 1995 arid by decade beginning 
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Figure 1—Bureau of Economic Affairs (BEA) economic regions for the interior Columbia River basin.
 

in 2001 and going to 2040. We adjusted national figures for the regional pattern 
because the latter has tended to be about 22 percent higher. We also made sub-
regional adjustments in natural increases by using BEA definitions of economic 
regions (see fig. 1). These adjusted subregional estimates were then applied to 
individual counties. Net migration was estimated from recently released components 
of population-change figures for 1990 to 1994 (U.S. Department of Commerce 1995). 
For net migration, counties were grouped into three categories by using Johnson 
and Beale's (1995) classification: recreational, metropolitan, and nonmetropolitan. 
Net migration differed significantly for each category. Six counties in the region were 
classified as metropolitan, 21 as recreational, and 73 as nonmetropolitan. Net 
migration rates were then applied to each of these counties beginning in 1995. 
Beginning in 2001, migration rates were dampened each 10 years, ending with zero 
net migration in 2030. 
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Basic Assumptions 

Figure 2—Interior Columbia River basin total population. 

These procedures resulted in decadal populations for the basin as shown in figure 2. 
The population estimates differ dramatically, yet both scenarios are within the range 
of possibility. Even at the highest population level, overall population densities in the 
region remain significantly below the national average. 

All projections depend on their underlying assumptions. In this case there are five 
primary assumptions, each described as follows: 

1. The 1994 population and 1990-94 migration rates are from census estimates. The 
basic data are shown in table 1. 

2. The county groupings are from the proposed redefinition of the BEA economic 
areas (Federal Register 11/7/94, 59[214]:55416-55420). 

3. Natural rates of increases were computed for each county for the 1980s (1981-90) 
decade (using BEA data; see table 1). The average was computed for each BEA 
economic region, the region (0.88 percent), and the ratio of the region to the Nation 
(1.1944). See table 2 for the details. 
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Table 1—Basic census data 
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Table 1—Basic census data (continued) 
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Table 1—Basic census data (continued) 

a Subregion 1 = Tri-Cities, subregion 2 = Spokane, subregion 3 = Missoula, subregion 4 = Idaho Falls, subregion 5 = Twin Falls, subregion 6 = 
Boise, subregion 7 = Pendelton, subregion 8 = Redmond-Bend, subregion 9 = Butte, subregion 10 = Elko. 
b Numbers in parentheses are negative. 

Source: U.S. Department of Commerce 1995. 
  

Table 2—Census bureau data for net migration and birth and death rates 

a Numbers in parentheses are negative.
b Computed as [(birth minus death) + population]. 
c The computed basin average for natural rate of increase. 
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4.Assumed annual rates of natural increases were taken from a census publication 
(Day 1992) and modified for the higher rates in the basin. These projections are: 

 

 

 

 

 

Natural rates of increase by county were modified so that the ICRB total equaled that 
shown above and the ratios of individual counties to the ICRB average (observed 
1981-90) were preserved. 

5. We assigned one of three codes to each county for migration assumptions (see 
table 1). The typology was based on Johnson and Beale's (1995) classification of 
recreation counties. The codes were: 

 

 

 

 

Migration rates were calculated as the average rates (1990-94) of those counties 
classified into each typology. Projected migration rates were adjusted each decade 
by multiplying by the following factors: 

 

 

 

 

 

The migration rate assumption for recreation counties in 2000, for example, is 
2.66(0.8)=2.13 percent. 

Population projections were computed as Populationt+1 = population + (natural rate 
of increase t+1 * population) + (migration rate t+1 * population). Projections are shown 
in table 3 

2 Basin data are for 1990 not 1992 



 

Table 3—Population projections by county 
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Table 3—Population projections by county (continued) 
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Table 3—Population projections by county (continued)
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Table 3—Population projections by county (continued) 

a Subregion 1 = Tri-Cities, subregion 2 = Spokane, subregion 3 = Missoula, subregion 4 = Idaho Falls, subregion 5 = Twin Falls, subregion 6 =
Boise, subregion 7 = Pendelton, subregion 8 = Redmond-Bend, subregion 9 = Butte, subregion 10 = Elko. 
b Total figures are calculated for each subregion and do not necessarily represent the sum of the counties in each BEA area. 
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Table 4—Population projections 
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