Teton Valley, Idaho

Land Use Change Forecasts and Analysis

Report to Teton Area Advisory Forum (TAAF), March 20, 2002 

From Montana State University Team

Bruce Maxwell, Professor of Agroecology, Land Resources & Env. Science Department

Monica Brelsford, Res. Tech., Land Resources & Env. Science Department

Frank Dougher, GIS Tech., Land Resources & Env. Science Department

Kim Ernstrom, GIS Tech., Land Resources & Env. Science Department

Jerry Johnson, Professor of Political Science, Political Science Department

Richard Aspinall, Professor of Geography, GIAC

Introduction

Teton County, Idaho was the fastest growing county in Idaho over the past 10 years according to the 2000 Census (Figure 1).  Growth projections indicate slower, but continued growth. The county’s rural landscape, small towns, surrounding wildlands, nearby ski resorts and associated service jobs are drawing people to the area.  In addition, rising costs of real estate in neighboring Jackson Hole, Wyoming, seems to be encouraging work force commuters from Teton Valley, Idaho.  Planning for residential growth and associated development is the subject of this report.
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Figure 1. Teton County Population and Population Projections by a) US Census Bureau and EPA, and b) our projections based on last 30 years.

We studied a portion of the Teton Valley between and including Driggs and Victor.  The square study area was approximately 10 miles on a side and thus included federal lands on the east and west sides of the valley as well as privately owned lands in the valley bottom (Figure 2).
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Figure 2. Teton County, Idaho study area including the towns of Driggs and Victor.

We used a probabilistic model to forecast land use changes in the study area.  The model uses historic land use changes in addition to other georeferenced information (influencing layers) to predict current land use.  The model can be useful to land use planners in two principal ways: 

1. Influencing layers that improve model prediction accuracy can indicate the type of government policy that may influence land use change most effectively in the chosen study area.  

2. In addition, the model can be used to forecast future land use change scenarios within the chosen study area. 

Model Prediction:

The probabilistic computer model (Maxwell et al., 2000) was parameterized with land use maps classified into the following categories on 1:20,000 aerial photos (USGS NAPP) taken in 1989 and then again in 1994 (Figure 3). 
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Figure 3. Land use categories used to classify aerial photos of the study area.

Another land use map was created from aerial photos of the study area in 1999.  The final classification, in 1999, was used to determine the model accuracy for land use prediction based on transition probabilities calculated from the changes observed from 1989 to 1994 (Figure 4).
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Figure 4. 1989 and 1994 observed land use maps classified from aerial photos followed by 1999 observed land use and the 1999 land use predicted with the model.

We compared the 1999 observed land use map, classified from aerial photos, with the predicted 1999 map and found the model to be 91% accurate when no influencing layers were added to the model.  That is, 91% of the map units (cells) matched between the observed and predicted maps.  Accuracy was maximized at 95% when influencing layers were included (Figure 4d).

The influencing layers that increased the model prediction accuracy (using the 1999 observed land use map for comparison) were nearest neighbor, distance to Driggs, distance to forest boundary, distance to public lands, distance to roads, distance to streams, distance to Victor, distance to existing subdivision in 2000, distance to platted subdivisions as of 2000 (Figure 5).  
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Figure 5. Graph showing the percent matching (accuracy) of the model predicted 1999 map with the observed 1999 land use map.

Nearest neighbor, which is simply a way to take into account the position of any map cell relative to its neighboring cells and thus is more apt to have cells on the edge of a big block of cells classified the same before it changes the cells more central within a block with a common classification.  Increased accuracy with the nearest neighbor influencing layer is consistent with previous predictions in other areas, although it was much less improvement in accuracy in the Teton study area.  This result may be due to generally higher fragmentation of land uses in Teton County than in previous study areas in the Greater Yellowstone Region.

In addition to nearest neighbor, the influence of several other layers improved model accuracy equally and thus are probably surrogates for one another.  The distance to existing subdivisions, mapped in the Year 2000 by the Sonoran Institute, did not add accuracy as much as expected.  The likely reason for this result is that the majority of the changes that were occurring between 1989 and 1999 were not residential (high or low density) growth, but changes in agricultural land uses, i.e. irrigated hay and crops.  Thus, whole map accuracy was more a function of improvements in predicting agricultural land use changes than residential development.  Platted lands (as of the Year 2000) were not expected to be very predictive of land use change because a large number occurred after the prediction period (1994 to 1999).  Distance to roads and distance to streams improved land use prediction, although, this result must be tempered with the realization that a large proportion of the study area is in National Forest with the greatest average distances from roads where no change predictably occurs. 

Specific predicted changes in land use were assessed by comparing the number of cells in observed land uses in 1999 with cell numbers on the predicted map (Figure 6).
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Figure 6. The mean number of map cells (~10 acres) in each land use category for observed and predicted maps in 1999.

The model under-predicted high and low density residential cell numbers and over-predicted cells in irrigated crop and hay, shrub and dry land pasture. When the nearest neighbor influencing layer was removed for prediction, numbers of cells predicted to be in residential development were closer to the number observed, however dry land pasture and bottom lands were way over-predicted leading to an overall less accurate model.  The model without nearest neighbor tends to place high density residential all over the map when in fact it tends to transition from low density residential and most often on the edge of past clusters which the nearest neighbor influencing layer encourages.  Thus, we selected the best model to include nearest neighbor and distance to roads as the influencing layers that we would leave in the model to maximize accuracy even though there is some risk of under-predicting residential development.

One other accuracy test was conducted using 1994 and 1999 observed land use maps to calculate transition probabilities and then predict a land use map for 2004.  Of course, we did not have an observed land use map for 2004, but we did compare the predicted 2004 with the observed 2001 land use map anticipating that the 2004 prediction would over predict the residential development when compared with 2001.  The accuracy was maximized at 98% with the same influencing layers as those found to maximize accuracy with the 1989 to 1994 base transitions (Figure 7).  
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Figure 7. Graph showing the percent matching (accuracy) of the model predicted 1999 map with the observed 1999 land use map.
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In addition, the 2004 predicted residential development was very closely matched to the 2001 observed which indicated that the model, again, may be underestimating transitions from non-residential to residential land uses (Figure 8).  

Figure 8. The mean number of map cells (~10 acres) in each land use category for the observed 2001 map compared to the 2004 predicted map.

Similar to the previous accuracy assessment, high and low density residential development was under-predicted and agricultural types were over-predicted.  Again, this is largely a result of how the nearest neighbor influencing layer affects transitions.  However, we maintain that it is more important to keep nearest neighbor as an influencing layer to be more spatially precise even when the model under-predicts total cells in residential development.  The major difference with this accuracy assessment, was that inclusion of the distance to road influencing layer further constrained residential growth beyond the nearest neighbor affect, thus it was determined that the best model for the most recent years should not include the distance to roads. 

The model accuracy assessment and identification of important influencing layers reveals 2 important phenomena that may be useful to county planners. 

1. Distance to Driggs and distance to Victor were major influencing factors that improved predicted changes in land use where the majority of changes were from irrigated hay to irrigated crop and from all forms of agriculture to residential in the period from 1994 to 1999. In addition, existing subdivisions (as of 2000) improved land use change prediction that almost certainly relates to residential land use change.  Thus, most of the residential growth in the period from 1989 to 1999 was occurring near to Driggs and Victor and a majority of that growth was in low density (2 or less houses per 10 acre map cell) residential development.  The increase in low density residential is often indicative of housing developments that have just begun to be populated and therefore Driggs and Victor may be demonstrating standard radial growth. The importance (increased accuracy achieved) of the nearest neighbor influencing layer and its function of slowing high density residential development is indicative of transitions governed by radial growth around existing residential areas (towns).  

2. Distance to road as an influencing layer slightly increased the accuracy of predictions over other influencing layers up to 1999 indicating that areas that were converting into residential areas were along existing roads in the 1990’s.  The road layer became too constraining on growth and led to under-prediction of residential growth from 1999 to 2001. These results, suggest the potentially important role that the road system may play in regulating development.  From a planning perspective, a road plan may be very important in determining patterns of development.  We are currently working with the Western Transportation Institute to create models that will predict new road developments and improvements to update the influencing layer to provide even more accurate predictions.  In addition, we will be developing travel time to other regional centers of employment and commerce (Idaho Falls, ID and Jackson Hole, WY).  Travel time can be calculated from a road map including road quality values and is often an influencing layer having an impact on residential and commercial development.

Model Forecast Scenarios:

The second use of the model is to forecast changes in land use based on historic probabilities of change.  We constructed three land use change scenarios for this report. One predicts future land use from the probabilities of change based on transition in land use from 1989 to 1994.  This was a period of relatively slow residential growth. There was a gain of 22 high-density residential cells in the study area from 1989 to 1994 (+4.4 cells/year). Similarly, low density residential cells increased by 105 from 1989 to 1994 (+21 cells/year). Nearest neighbor and distance to roads were included as transition probability influencing factors creating a best model with mean prediction accuracy of 95% when compared to the 1999 observed land use map.  A faster residential growth scenario was constructed using 1994 to 1999 observed land use to create the base transition probabilities. This was considered a medium growth scenario where there was an increase in high-density residential land use of 34 cells from 1994 to 1999 (+6.8 cells/year) and an increase of 132 low-density residential cells from 1994 to 1999 (+26.4 cells/year).  The model using these base years for calculating transition probabilities was partially validated by comparing 2004 predicted land use with 2001 observed land uses. Again, model accuracy was high at 98% when using the same influencing layers of nearest neighbor and the distance to road layers. However, the accuracy, in this case can be misleading because of the mismatch in years. In fact, the under-prediction of residential development led us to choose only nearest neighbor as an influencing layer for the best model. The third, a fast growth scenario, utilized base transitions calculated from 1999 to 2001, where 30 high-density residential cells were gained from 1999 to 2001 (+15 cells/year) and 58 low-density residential cells were gained from 1999 to 2001 (+29 cells/year).  The influencing layer, nearest neighbor was again used to create what was assumed to be the best model for the high growth scenario. There will be no way to validate the accuracy of this scenario until an observed land use map can be created in 2003.  However, based on the high accuracies in the previous assessments we included this scenario to provide a full spectrum of possible land use change given the history of change particularly the most recent changes.

We further assessed the forecasted land use maps by plotting the number of cells in residential land use along with population projections to determine how well they were correlated (Figure 9).  The fast growth model forecasts correlated best with population projections.
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Figure 9. Comparison of forecasted map cells in residential land use with population projections for Teton County using the fast growth scenario model (base transitions calculated from 1999 and 2001 observed land use maps).

There was a wide range of forecasted land use changes depending on which years were used to calculate the base transitions. The maps clearly demonstrate the result of using the slow growth scenario (1989-1994 transition calculation) versus the fast growth scenario (1999-2001 transition calculation).  The valley between Driggs and Victor has most of the dry land map cells converted to high and low density residential under the high growth forecast and little high density residential conversion under the slow growth forecast (Figure 10).
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Figure 10. Forecasted (2049) land use maps using the slow growth model and high growth model.
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Comparison of numbers of cells in low-density residential development demonstrates the variation in forecasts based on using different influencing factors (layers) including nearest neighbor (nn) and distance to roads (roads) (Figure 11).

Figure 11. Mean number of low-density residential cells forecasted in the study area with models using no influencing layers, nearest neighbor (nn), or nearest neighbor and distance to roads (roads) influencing layers.
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The 1994-1999 based models showed similar response to the influencing layers, where it was even more evident that distance to roads as an influencing layer was providing excessive restraint on residential development (Figure 12).

Figure 12. Mean number of low-density residential cells forecasted in the study area with models using no influencing layers, nearest neighbor (nn), or nearest neighbor and distance to roads (roads) influencing layers.

Conclusions and Suggested Plans for Further Study

Maintaining agricultural land uses may be very effective at decreasing the rate of rural residential (low-density) growth.  Thus any policies that encourage agricultural activities, particularly the production of higher valued crops like potatoes, malt barley and irrigated hay, should be recognized as important in the county planning process.  The STATSGO data based on soils and potential productivity indicates that most of the Teton Valley is capable of sustainable production of these crops. The Conservation Reserve Program (CRP) is an example of an agricultural policy that was linked to changing residential growth patterns (Johnson and Maxwell, 2001) and could play a role in preserving Teton County land for agricultural production or simply open space.  

Roads have an important influence on residential development and thus the county plan must include a road development and improvement plan under the expectation that it will largely define where new residential developments will occur.  High-density residential growth has, and is, forecasted to be mostly expansion of Driggs and Victor with a few small area exceptions under the highly constrained models using nearest neighbor and distance to roads influencing factors (Figures 10 and 11).  The models clearly show the influence of roads on development. We will further refine our model to include road information including prediction of road improvements to capture how transportation systems influence land use change.  We have been funded by the Western Transportation Institute to make these model refinements including calculation of time of travel to Victor and Driggs as influencing layers that may more accurately influence residential development.  We plan to create different road improvements and determine how these influence the patterns of land use change in the Teton Valley.
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Figure 13. Time to victor based on road surface

Characteristics and using a 200 m buffer on each 

existing road.

We are still finding GIS data for the Teton Valley and Teton County that could be useful for identifying factors that have influenced land use change in the past and could thus be useful in identifying how patterns of land use change may occur in the future.  For example, we are still working on a map that has land and house values interpolated from some point data made available from a group of local realestate sales people.  We have Soil Survey data that we hope to use in identifying well and septic suitability classifications for the landscape.  We have Potential Natural Vegetation maps (GAP data) that can be used to identify habitat for wildlife species.
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Figure 14. New layers of environmental information that can be used as land use change influencing factors.

Environmental Assessments

US Fish and Wildlife Service surveys conducted in the 1960’s indicated that the Teton River had extremely high trout densities.  Intensive agriculture in addition to increased sewage disposal and lawn, garden and golf course fertilization and pesticide use that accompanies a growing population will create a challenge to maintain high water quality.  The EPA is beginning a monitoring process to identify source points of pollution in the Snake River Basin (Figure 15). Idaho State University has already identified several persistent water quality problems in the Teton River primarily associated with high particulates and nitrates. 


Figure 15. EPA reported impaired streams in the Teton River Basin.

Water flow in the streams will also be a major challenge to maintain under competing uses for agriculture, wildlife, fish, and human consumption.
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		1		94		99		94-99		2004		2001		94.02		93.42		93.53		93.97		93.81		93.58		93.64		94.25				93.7775		0.2846426331		0.5692852662

		2						94-99distdriggs						93.97		94.27		94.44		94.09		94.27		94.22		94.25		94.19				94.2125		0.1384351318		0.2768702636

		3						94-99distvictor						94.3		94.14		93.92		94.12		94.05		94.7		94.27		94.45				94.24375		0.2458186033		0.4916372065

		4						94-99town						94.48		94.06		94.17		93.55		93.94		94.33		94.25		93.78				94.07		0.3046309242		0.6092618485

		5						94-99publicland						94.3		93.7		94.12		93.75		93.73		94.2		94.39		93.91				94.0125		0.2748376144		0.5496752288

		6						94-99stream						94.03		94		94.03		94.05		94.62		93.83		94.36		94				94.115		0.2511118135		0.5022236269

		7						94-99roads						94.08		93.95		94.03		94.3		93.92		93.67		93.84		93.81				93.95		0.1915351516		0.3830703031

		8						94-99exist						93.5		94.09		94.02		94.23		94.09		94.03		94.17		94.22				94.04375		0.233723738		0.467447476

		9						94-99survey						94.41		93.97		94.31		94.45		94.16		93.8		94.02		94.25				94.17125		0.2272467193		0.4544934386

		10						94-99nn						93.88		93.67		94.41		93.84		93.62		94.36		93.92		94				93.9625		0.2893712396		0.5787424791

		11						94-99nn+driggs						97.69		97.73		97.7		97.56		97.61										97.658		0.0704982269		0.1409964539

		12						94-99nn+victor						97.95		97.83		97.84		97.92		97.92										97.892		0.0535723809		0.1071447619

		13						94-99nn+town						97.91		97.92		97.94		97.88		97.98										97.926		0.0371483512		0.0742967024

		14						94-99nn+public						97.95		97.95		97.89		97.94		97.97										97.94		0.03		0.06

		15						94-99nn+stream						98.05		98.08		98.05		98.05		98										98.046		0.0288097206		0.0576194411

		16						94-99nn+roads						98		98.02		97.97		98		98.03										98.004		0.0230217289		0.0460434578

		17						94-99nn+survey						97.92		97.94		97.91		97.94		97.95										97.932		0.0164316767		0.0328633535

		18						94-99nn+exist						98.02		98.03		98.05		98.03		98.06										98.038		0.0164316767		0.0328633534
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				driggs model preformance 2002

														percent match

				startyear		endyear		influence		predictyear		comparyear		perf1		perf2																mean		stdev		2*stdev

		1		89		94		89-94		99		99		91.77		91.33		91.27		91.45		91.33		91.31		91.12		91.28				91.3575		0.1899436007		0.3798872013

		2						89-94distdriggs						91.91		91.73		91.52		91.61		91.48		91.73		91.48		91.34				91.6		0.1823654102		0.3647308205

		3						89-94distvictor						91.8		91.58		91.69		91.36		91.62		91.39		91.78		91.34				91.57		0.1864709859		0.3729419717

		4						89-94town						91.42		91.8		91.78		91.38		91.67		91.83		91.72		91.84				91.68		0.1819733104		0.3639466209

		5						89-94publicland						91.5		91.61		91.53		91.61		91.69		91.48		91.48		91.77				91.58375		0.106091268		0.212182536

		6						89-94stream						91.52		91.73		91.78		91.58		91.48		91.69		91.55		91.88				91.65125		0.1406553539		0.2813107077

		7						89-94roads						91.72		91.55		91.83		91.8		91.28		91.69		91.8		91.89				91.695		0.1971946102		0.3943892204

		8						89-94exist						91.75		91.83		91.34		91.72		91.95		91.94		91.69		91.47				91.71125		0.2143053562		0.4286107125

		9						89-94survey						91.5		91.86		91.83		91.72		91.41		91.48		91.45		91.77				91.6275		0.1854531131		0.3709062261

		10						89-94nn						91.86		92.06		91.44		91.7		91.59		92.19		92.17		91.39				91.8		0.3189267717		0.6378535434

		11						89-94nn+driggs						95.17		95.09		94.98		94.97		95.09										95.06		0.0842614977		0.1685229955

		12						89-94nn+victor						94.98		95.08		95.12		95.05		95.06										95.058		0.0511859356		0.1023718711

		13						89-94nn+town						95.05		95.16		95.2		95.12		95.06										95.118		0.0641872262		0.1283744523

		14						89-94nn+public						95.27		95.22		95.17		95.17		95.2										95.206		0.0415932687		0.0831865373

		15						89-94nn+stream						95.3		95.2		95.28		95.27		95.3										95.27		0.0412310563		0.0824621125

		16						89-94nn+roads						95.25		95.3		95.28		95.27		95.72										95.364		0.1998249234		0.3996498467

		17						89-94nn+survey						95.16		95.14		94.98		94.94		95.09										95.062		0.0975704873		0.1951409747

		18						89-94nn+exist						95.31		95.3		95.28		95.3		95.27										95.292		0.0164316768		0.0328633536

		1		94		99		94-99		2004		2001		94.02		93.42		93.53		93.97		93.81		93.58		93.64		94.25				93.7775		0.2846426331		0.5692852662

		2						94-99distdriggs						93.97		94.27		94.44		94.09		94.27		94.22		94.25		94.19				94.2125		0.1384351318		0.2768702636

		3						94-99distvictor						94.3		94.14		93.92		94.12		94.05		94.7		94.27		94.45				94.24375		0.2458186033		0.4916372065

		4						94-99town						94.48		94.06		94.17		93.55		93.94		94.33		94.25		93.78				94.07		0.3046309242		0.6092618485

		5						94-99publicland						94.3		93.7		94.12		93.75		93.73		94.2		94.39		93.91				94.0125		0.2748376144		0.5496752288

		6						94-99stream						94.03		94		94.03		94.05		94.62		93.83		94.36		94				94.115		0.2511118135		0.5022236269

		7						94-99roads						94.08		93.95		94.03		94.3		93.92		93.67		93.84		93.81				93.95		0.1915351516		0.3830703031

		8						94-99exist						93.5		94.09		94.02		94.23		94.09		94.03		94.17		94.22				94.04375		0.233723738		0.467447476

		9						94-99survey						94.41		93.97		94.31		94.45		94.16		93.8		94.02		94.25				94.17125		0.2272467193		0.4544934386

		10						94-99nn						93.88		93.67		94.41		93.84		93.62		94.36		93.92		94				93.9625		0.2893712396		0.5787424791

		11						94-99nn+driggs						97.69		97.73		97.7		97.56		97.61										97.658		0.0704982269		0.1409964539

		12						94-99nn+victor						97.95		97.83		97.84		97.92		97.92										97.892		0.0535723809		0.1071447619

		13						94-99nn+town						97.91		97.92		97.94		97.88		97.98										97.926		0.0371483512		0.0742967024

		14						94-99nn+public						97.95		97.95		97.89		97.94		97.97										97.94		0.03		0.06

		15						94-99nn+stream						98.05		98.08		98.05		98.05		98										98.046		0.0288097206		0.0576194411

		16						94-99nn+roads						98		98.02		97.97		98		98.03										98.004		0.0230217289		0.0460434578

		17						94-99nn+survey						97.92		97.94		97.91		97.94		97.95										97.932		0.0164316767		0.0328633535

		18						94-99nn+exist						98.02		98.03		98.05		98.03		98.06										98.038		0.0164316767		0.0328633534
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driggs_highlow_to49

		89-94		1999		high		113.9		5.149348451		10.2986969								yearactual		high		low

		89-94		2009		high		192.05		5.71678047		11.43356094								1999		399		122

		89-94		2019		high		293.3		5.468570486		10.93714097								2001		457		152

		89-94		2029		high		424.95		7.721978203		15.44395641

		89-94		2039		high		551.9		8.81326751		17.62653502

		89-94		2049		high		692.35		7.645259969		15.29051994

		89-94nn		1999		high		109.6666667		3.214550254		6.429100507

		89-94nn		2009		high		137.15		4.307582055		8.615164109

		89-94nn		2019		high		155.6666667		1.527525232		3.055050463

		89-94nn		2029		high		175.6666667		2.081665999		4.163331999

		89-94nn		2039		high		200.6666667		4.041451884		8.082903769

		89-94nn		2049		high		209		3.605551275		7.211102551

		89-94nnroads		1999		high		89

		89-94nnroads		2009		high		87

		89-94nnroads		2019		high		88

		89-94nnroads		2029		high		90

		89-94nnroads		2039		high		91

		89-94nnroads		2049		high		92

		94-99		1999		high		122

		94-99		2009		high		223.45		6.637017402		13.2740348

		94-99		2019		high		367.5		5.326201372		10.65240274

		94-99		2029		high		526.15		6.729940955		13.45988191

		94-99		2039		high		682.05		9.741257889		19.48251578

		94-99		2049		high		842.8421053		10.02365623		20.04731246

		94-99nn		1999		high		122

		94-99nn		2009		high		181.6		3.676382661		7.352765323

		94-99nn		2019		high		226.4		5.205260497		10.41052099

		94-99nn		2029		high		261.35		4.233637232		8.467274464

		94-99nn		2039		high		293.75		2.061552813		4.123105626

		94-99nn		2049		high		323.3333333		1.527525232		3.055050463

		94-99nnroads		1999		high		122

		94-99nnroads		2009		high		129

		94-99nnroads		2019		high		139

		94-99nnroads		2029		high		143

		94-99nnroads		2039		high		149

		94-99nnroads		2049		high		150

		99-01		1999		high		122

		99-01		2009		high		281.6666667		8.504900548		17.0098011

		99-01		2019		high		462.3333333		0.577350269		1.154700538

		99-01		2029		high		657.6666667		5.033222957		10.06644591

		99-01		2039		high		852		4.358898944		8.717797887

		99-01		2049		high		1048.666667		3.214550254		6.429100507

		99-01nn		1999		high		122

		99-01nn		2009		high		258.6666667		3.785938897		7.571877794

		99-01nn		2019		high		344.3333333		5.507570547		11.01514109

		99-01nn		2029		high		423.3333333		2.516611478		5.033222957

		99-01nn		2039		high		492.6666667		3.055050463		6.110100927

		99-01nn		2049		high		555.6666667		6.658328118		13.31665624

		99-01nnroads		1999		high		122

		99-01nnroads		2009		high		165

		99-01nnroads		2019		high		171

		99-01nnroads		2029		high		178

		99-01nnroads		2039		high		182

		99-01nnroads		2049		high		185

		89-94		1999		low		373.75		10.55748674		21.11497348

		89-94		2009		low		578.35		12.74145741		25.48291481

		89-94		2019		low		718.55		12.18918848		24.37837696

		89-94		2029		low		833.75		12.84267147		25.68534294

		89-94		2039		low		925.7		14.40431222		28.80862444

		89-94		2049		low		978.6		11.8916158		23.7832316

		89-94nn		1999		low		360.6666667		5.773502692		11.54700538

		89-94nn		2009		low		533.7		10.23461618		20.46923237

		89-94nn		2019		low		674.6666667		4.041451884		8.082903769

		89-94nn		2029		low		795.6666667		1.527525232		3.055050463

		89-94nn		2039		low		910.6666667		8.020806277		16.04161255

		89-94nn		2049		low		1013		3.605551275		7.211102551

		89-94nnroads		1999		low		268

		89-94nnroads		2009		low		268

		89-94nnroads		2019		low		269

		89-94nnroads		2029		low		266

		89-94nnroads		2039		low		264

		89-94nnroads		2049		low		264

		94-99		1999		low		399

		94-99		2009		low		587.75		13.1143754		26.2287508

		94-99		2019		low		708.85		15.11107994		30.22215987

		94-99		2029		low		757.9		10.71594975		21.43189949

		94-99		2039		low		788.5		13.65168199		27.30336397

		94-99		2049		low		785.7368421		11.83611284		23.67222569

		94-99nn		1999		low		399

		94-99nn		2009		low		628.3		13.99285532		27.98571064

		94-99nn		2019		low		821.05		10.40988902		20.81977805

		94-99nn		2029		low		978.85		9.218259911		18.43651982

		94-99nn		2039		low		1114.25		3.304037934		6.608075867

		94-99nn		2049		low		1231.333333		3.214550254		6.429100507

		94-99nnroads		1999		low		399

		94-99nnroads		2009		low		397

		94-99nnroads		2019		low		399

		94-99nnroads		2029		low		399
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		taaf, mean and stdev for each landuse type for predicted 1999 and 2004, to use for comparison of models

		the following are 1999 predicted

		predictmodel		landusetype		1value		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		mean		stdev		2stdev

		89-94		10		167		163		160		165		167		166		165		168		163		164		164		169		162		164		161		159		162		163		165		161		163.9		2.6734562688		5.3469125376

				11		120		102		111		112		116		112		119		121		117		116		109		122		122		113		112		117		118		116		121		111		115.35		5.1121629988		10.2243259976

				12		382		369		376		377		364		379		375		388		368		360		385		369		369		380		365		394		384		373		376		390		376.15		9.2125486502		18.4250973003

				13		5		8		7		9		10		9		7		8		11		9		9		10		6		9		9		8		7		6		6		8		8.05		1.5719582156		3.1439164312

				15		50		48		51		49		46		49		48		49		45		46		48		46		42		48		50		49		49		50		49		50		48.1		2.1496633763		4.2993267527

				21		71		71		69		70		69		65		69		73		66		66		67		71		68		66		68		65		70		71		67		69		68.55		2.2820812292		4.5641624585

				22		1333		1331		1351		1351		1347		1334		1336		1333		1347		1341		1350		1338		1341		1350		1346		1340		1332		1351		1347		1343		1342.1		7.1370051216		14.2740102431

				24		682		685		687		689		688		691		693		686		694		698		690		680		680		698		684		677		692		718		702		682		689.8		9.384197243		18.7683944859

				32		224		231		226		222		220		225		227		226		220		226		225		229		220		220		225		216		229		221		222		229		224.15		3.9239480655		7.8478961311

				33		347		370		336		336		346		342		335		330		348		343		324		340		359		333		353		354		336		307		323		338		340		13.8564064606		27.7128129211

				34		1201		1204		1207		1201		1205		1206		1210		1201		1201		1210		1208		1211		1206		1196		1208		1199		1205		1211		1203		1204		1204.85		4.1836146547		8.3672293094

				61		259		261		264		261		263		263		261		259		265		261		261		259		269		263		259		264		263		260		262		256		261.65		2.7961439614		5.5922879227

				62		13		13		11		13		13		13		12		12		11		13		13		12		13		13		13		11		10		13		13		12		12.35		0.9333020045		1.866604009

				70		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		0		0

				73		185		181		182		185		183		184		182		183		181		185		183		182		185		184		184		185		184		180		184		185		183.35		1.5652475843		3.1304951685

				75		100		102		101		99		102		100		100		102		102		101		103		101		97		102		102		101		98		99		99		101		100.6		1.5694450913		3.1388901827

				77		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252

		89-94nn		10		166		166		161		164		161		168		168		160		169		165		161		159		161		165		161		162		162		161		165		166		163.55		2.9995613714		5.9991227429

				11		105		106		106		109		111		104		113		111		110		101		108		104		112		104		97		111		98		109		110		109		106.9		4.5294358891		9.0588717782

				12		377		354		361		363		372		361		344		363		379		358		367		375		374		362		375		366		386		344		369		372		366.1		10.900989815		21.8019796301

				13		9		9		7		10		9		7		6		11		9		9		9		10		11		9		10		8		7		9		6		9		8.7		1.4545753585		2.9091507171

				15		47		47		47		48		46		50		47		52		47		48		50		53		46		47		49		47		51		52		44		47		48.25		2.359192547		4.7183850939

				21		69		73		67		65		70		69		68		64		67		67		70		67		73		64		65		67		68		68		69		66		67.8		2.5047323631		5.0094647261

				22		1348		1340		1336		1346		1348		1342		1348		1345		1342		1355		1344		1344		1342		1357		1358		1359		1333		1351		1353		1346		1346.85		7.0656694099		14.1313388199

				24		700		695		687		692		674		674		691		687		697		698		701		674		685		716		694		703		704		694		688		675		691.45		11.3205681464		22.6411362929

				32		224		224		227		224		231		227		226		226		218		225		222		221		218		220		222		216		225		225		222		224		223.35		3.5729244987		7.1458489975

				33		326		365		373		358		352		370		357		357		347		346		341		367		349		335		349		335		346		362		347		352		351.7		12.2650551954		24.5301103909

				34		1207		1199		1207		1202		1207		1210		1205		1211		1203		1210		1204		1204		1206		1203		1201		1207		1201		1200		1204		1208		1204.95		3.4408536273		6.8817072545

				61		262		263		266		262		263		258		270		259		260		261		267		267		264		259		260		260		263		264		264		268		263		3.3086807675		6.6173615349

				62		13		12		11		12		12		12		10		11		12		11		12		11		12		11		13		13		12		12		13		11		11.8		0.8335087535		1.6670175069

				70		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		0		0

				73		184		183		181		182		183		184		184		182		182		183		182		183		185		184		182		183		182		185		184		185		183.15		1.1821033885		2.364206777

				75		102		103		102		102		100		103		102		100		97		102		101		100		101		103		103		102		101		103		101		101		101.45		1.4680814548		2.9361629096

				77		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252

		89-94distown		10		163		163		164		163		166		161		165		161		163		161		164		163		161		163		160		163		163		159		161		162		162.45		1.7006190823		3.4012381646

				11		105		108		106		104		103		112		105		102		102		108		100		102		105		114		100		102		104		104		121		100		105.35		5.2342495566		10.4684991133

				12		386		389		371		375		365		369		359		379		370		374		365		364		385		353		368		397		353		375		369		382		372.4		11.559457281		23.118914562

				13		8		10		11		10		7		11		11		11		11		7		10		6		11		9		9		7		7		8		10		10		9.2		1.7044832525		3.4089665049

				15		49		45		46		46		47		48		46		52		50		47		49		51		49		44		47		48		48		52		49		44		47.85		2.3457688673		4.6915377347

				21		68		77		68		68		67		68		65		66		69		68		69		70		67		68		68		67		68		70		68		70		68.45		2.3725402775		4.745080555

				22		1351		1334		1348		1343		1349		1337		1346		1344		1340		1340		1334		1342		1333		1336		1344		1330		1340		1352		1341		1341		1341.25		6.1032778079		12.2065556157

				24		672		679		676		689		684		670		700		702		705		702		701		693		696		689		692		682		722		686		685		698		691.15		12.6252670634		25.2505341267

				32		219		225		221		227		220		224		227		221		226		225		225		226		219		228		227		218		225		221		223		224		223.55		3.0860466961		6.1720933922

				33		356		356		355		347		362		375		345		341		347		345		354		349		350		369		355		375		344		346		352		342		353.25		10.1352693211		20.2705386421

				34		1207		1199		1212		1208		1204		1209		1209		1206		1204		1201		1206		1210		1205		1203		1208		1198		1209		1209		1207		1210		1206.2		3.7640963129		7.5281926257

				61		261		256		264		262		267		260		265		258		257		264		263		265		260		264		263		256		261		262		257		261		261.3		3.2134585402		6.4269170804

				62		13		12		12		12		13		12		11		12		11		11		12		13		13		13		13		13		12		13		12		11		12.2		0.7677718959		1.5355437919

				70		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		0		0

				73		180		184		183		183		183		183		182		184		183		183		186		184		184		184		185		180		182		182		183		183		183.05		1.4317821063		2.8635642127

				75		101		102		102		102		102		100		103		100		101		103		101		101		101		102		100		103		101		100		101		101		101.35		0.9880869342		1.9761738683

				77		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252

		1999actual		10		161

				11		122

				12		399

				13		62

				15		57

				21		63

				22		1333

				24		755

				32		212

				33		231

				34		1191

				61		273

				62		13

				70		7

				73		174

				75		95

				77		1252

		all the following are forecast 2004

		predictmodel		landusetype		1value		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		mean		stdev		2stdev

		89-94		10		158		156		158		156		158		156		156		159		158		158		159		157		156		154		158		158		161		159		155		158		157.4		1.6351404253		3.2702808506

				11		197		203		204		183		195		193		200		196		205		198		196		194		194		201		202		194		187		200		198		196		196.8		5.4056500656		10.8113001312

				12		538		552		534		565		556		562		553		550		536		544		540		566		596		547		561		561		573		542		536		565		553.85		15.3735076298		30.7470152595

				13		7		8		11		8		7		6		6		8		9		7		6		6		6		10		10		11		9		7		8		5		7.75		1.7733405883		3.5466811766

				15		55		46		46		55		52		50		52		52		49		50		54		56		55		54		52		50		55		50		55		50		51.9		2.9894551519		5.9789103038

				21		79		77		78		77		77		80		79		79		82		79		77		82		78		83		80		86		80		82		80		80		79.75		2.3367769076		4.6735538152

				22		1232		1233		1241		1245		1233		1233		1225		1222		1242		1240		1237		1230		1226		1228		1234		1230		1224		1240		1230		1235		1233		6.3907828365		12.781565673

				24		507		531		537		513		515		529		529		527		523		496		537		513		520		530		525		526		527		512		519		528		522.2		10.3344085462		20.6688170924

				32		195		186		191		189		190		193		191		192		190		193		195		192		180		185		191		194		189		193		189		197		190.75		3.8780760287		7.7561520574

				33		446		435		419		432		441		436		445		433		429		455		421		430		414		427		411		411		419		442		452		414		430.6		13.5506845817		27.1013691633

				34		1184		1186		1185		1184		1184		1178		1172		1183		1182		1186		1183		1182		1183		1183		1183		1183		1185		1180		1185		1178		1182.45		3.3162280412		6.6324560823

				61		253		241		248		247		245		241		244		245		245		244		248		247		245		249		243		247		249		243		245		250		245.95		3.0344513074		6.0689026148

				62		12		10		11		10		10		10		12		12		11		12		11		9		11		10		12		11		11		12		12		12		11.05		0.9445132414		1.8890264828

				70		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		0		0

				73		178		176		178		177		178		178		176		179		178		177		177		178		178		178		177		178		175		179		177		172		177.2		1.5761378513		3.1522757026

				75		98		99		98		98		98		94		99		100		100		100		98		97		97		100		100		99		95		98		98		99		98.25		1.6181535936		3.2363071873

				77		1252

		89-94nn		10		161		161		160		159		159		165		165		160		159		160		166		167		161		161		165		163		161		164		161		165		162.15		2.5807995497		5.1615990994

				11		125		124		122		124		129		134		122		122		124		130		125		120		120		124		127		124		115		125		135		124		124.75		4.6325507354		9.2651014707

				12		438		442		456		454		461		441		452		429		448		440		458		450		454		442		452		450		443		456		436		445		447.35		8.3494405738		16.6988811475

				13		5		5		6		6		6		7		6		5		8		6		5		4		6		6		5		6		8		6		4		7		5.85		1.0894228313		2.1788456625

				15		50		57		54		50		49		53		53		52		53		55		53		53		50		55		50		51		51		52		50		51		52.1		2.1001253095		4.2002506191

				21		70		71		74		74		77		71		71		74		72		72		71		70		71		71		69		71		70		71		70		71		71.55		1.8771478926		3.7542957851

				22		1288		1288		1290		1283		1277		1281		1278		1289		1285		1294		1286		1285		1297		1284		1292		1280		1283		1274		1287		1295		1285.8		6.109526642		12.219053284

				24		610		605		609		616		618		607		608		631		601		598		594		590		616		617		612		620		620		606		611		604		609.65		9.734772184		19.4695443679

				32		210		211		209		214		208		217		211		213		213		214		212		218		213		209		206		210		214		213		217		218		212.5		3.348212406		6.696424812

				33		445		430		423		423		417		432		432		423		431		433		428		446		420		429		419		426		444		443		428		421		429.65		8.8986988996		17.7973977991

				34		1196		1193		1190		1192		1188		1191		1195		1193		1198		1183		1189		1197		1188		1190		1194		1190		1184		1188		1193		1190		1191.1		3.9456838511		7.8913677022

				61		250		259		255		253		257		254		255		253		256		259		258		250		250		258		259		254		254		249		253		258		254.7		3.2783179256		6.5566358511

				62		13		13		13		11		12		11		12		12		12		12		13		11		12		13		12		13		13		13		13		12		12.3		0.7326950971		1.4653901941

				70		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		0		0

				73		179		181		180		182		181		178		178		182		182		182		180		179		180		180		180		182		179		181		180		178		180.2		1.3992479183		2.7984958366

				75		99		99		98		98		100		97		101		101		97		101		101		99		101		100		97		99		100		98		101		100		99.35		1.4608937423		2.9217874846

				77		1252

		94-99		10		158		159		159		161		163		159		154		157		159		159		156		160		158		157		158		158		159		154		156		158		158.1		2.1250386993		4.2500773987

				11		170		171		178		162		164		173		166		170		167		166		167		171		181		168		176		164		169		173		175		174		170.25		4.9828653773		9.9657307546

				12		508		506		503		509		512		466		504		493		499		488		504		513		486		518		499		527		493		492		493		492		500.25		13.2977045902		26.5954091804

				13		103		101		116		106		116		115		102		115		114		111		106		114		118		111		114		106		108		118		105		114		110.65		5.5181518645		11.0363037291

				15		61		68		67		68		72		72		76		65		66		62		67		61		66		64		62		62		66		66		68		67		66.3		3.8946657177		7.7893314354

				21		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		0		0

				22		1279		1281		1268		1270		1266		1287		1266		1268		1279		1278		1273		1277		1279		1275		1264		1274		1276		1276		1273		1267		1273.8		6.0402160993		12.0804321986

				24		699		707		698		694		710		699		704		703		702		703		697		702		696		697		714		703		705		709		699		702		702.15		5.0811830367		10.1623660734

				32		193		186		193		184		183		191		190		188		194		191		193		191		189		196		192		188		191		189		193		188		190.15		3.3289005614		6.6578011227

				33		205		194		196		215		200		210		209		216		196		207		203		202		204		199		204		193		198		201		214		212		203.9		7.033004898		14.0660097959

				34		1174		1168		1165		1171		1163		1173		1172		1164		1162		1161		1176		1159		1170		1167		1159		1160		1170		1165		1164		1162		1166.25		5.2302259184		10.4604518369

				61		270		272		270		272		274		268		271		275		275		281		272		273		271		269		271		278		275		268		276		278		272.95		3.516502449		7.033004898

				62		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		0		0

				70		5		6		7		5		6		4		5		6		6		7		6		3		6		4		6		5		4		5		5		5		5.3		1.0310954828		2.0621909657

				73		161		164		161		169		157		166		161		163		162		164		164		158		161		158		163		165		166		166		160		165		162.7		3.1136372368		6.2272744735

				75		86		89		91		86		86		89		92		89		91		94		88		88		87		89		90		89		92		90		91		88		89.25		2.1734038305		4.346807661
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		94-99nn		10		161		159		157		159		159		158		159		160		159		161		157		157		158		158		159		157		158		159		156		158		158.45		1.316894273		2.633788546

				11		146		158		150		157		158		158		158		149		152		163		153		152		152		153		159		151		147		156		155		149		153.8		4.5026308099		9.0052616199

				12		523		528		523		527		500		511		530		522		511		516		519		512		537		528		518		556		519		518		504		498		520		13.1309197177		26.2618394353

				13		115		113		102		111		106		113		101		112		104		117		98		108		111		102		108		106		103		112		104		107		107.65		5.20399644		10.40799288

				15		70		64		64		69		63		64		64		71		65		64		57		66		61		64		67		69		64		66		69		64		65.25		3.2907365997		6.5814731993

				21		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		0		0

				22		1268		1266		1274		1274		1286		1278		1270		1264		1272		1260		1285		1273		1271		1283		1271		1264		1277		1263		1268		1285		1272.6		7.7622568612		15.5245137224

				24		694		704		697		692		715		699		705		708		703		714		707		706		702		698		694		701		715		701		725		718		704.9		8.795333691		17.5906673821

				32		187		184		183		194		185		187		184		191		189		189		186		194		186		186		190		185		183		196		193		189		188.05		3.9132030224		7.8264060449

				33		210		200		222		201		209		207		209		194		210		196		207		212		207		204		202		205		214		210		213		203		206.75		6.4797254653		12.9594509305

				34		1169		1161		1166		1162		1160		1164		1164		1167		1173		1168		1175		1165		1157		1154		1165		1166		1160		1161		1161		1173		1164.55		5.3751376971		10.7502753943

				61		274		277		277		268		278		270		273		276		272		269		271		274		277		280		277		269		272		272		270		274		273.5		3.456496553		6.912993106

				62		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		0		0

				70		5		7		7		4		6		6		7		6		6		6		5		5		6		7		7		4		4		4		3		4		5.45		1.2763022246		2.5526044491

				73		162		162		163		163		164		166		164		165		169		164		164		162		162		166		166		157		168		166		166		163		164.1		2.6137289353		5.2274578707

				75		88		89		87		91		83		91		84		87		87		85		88		86		85		89		89		82		88		88		85		87		86.95		2.4165002968		4.8330005935

				77		1252
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				1999		89-94nnroad		2001		94-99nnroad

		Farm		161		164		157		156

		High Density Res.		122		87		152		128

		Low Density Res.		399		268		457		399

		Open Space		62		10		63		63

		Commercial		57		47		64		57

		Dryland Crop		63		63		63		63

		Irr. Crop		1333		1393		1313		1332

		Irr. Hay		755		807		736		755

		Shrubland		212		237		196		210

		Dryland Pasture		231		271		202		232

		Bottomland Pas.		1191		1218		1187		1191

		Riparian		273		272		271		273

		Riparian trees		13		13		13		13

		Conifer		7		9		7		7

		Mixed Forest		174		186		172		174

		Aspen		95		103		95		95
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				1970		1980		1990		2000		2005		2010		2015		2020		2025		2030		2035		2040		2045		2050

		Teton County		2351		2897		3439		5999		5,950		6,354		6,762		7,160		7,522

		msu,94-99		86		231		376		521		666		810		924		1047		1143		1239		1324		1408		1481		1554

		msu,99-01								521		708.83333335		896.6666667		1045.66666665		1194.6666666		1323.99999995		1453.3333333		1566.5		1679.6666667				1870.9999997
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		taaf, mean and stdev for each landuse type for predicted 1999 and 2004, to use for comparison of models

		the following are 1999 predicted

		predictmodel		landusetype		1value		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		mean		stdev		2stdev

		89-94		10		167		163		160		165		167		166		165		168		163		164		164		169		162		164		161		159		162		163		165		161		163.9		2.6734562688		5.3469125376

				11		120		102		111		112		116		112		119		121		117		116		109		122		122		113		112		117		118		116		121		111		115.35		5.1121629988		10.2243259976

				12		382		369		376		377		364		379		375		388		368		360		385		369		369		380		365		394		384		373		376		390		376.15		9.2125486502		18.4250973003

				13		5		8		7		9		10		9		7		8		11		9		9		10		6		9		9		8		7		6		6		8		8.05		1.5719582156		3.1439164312

				15		50		48		51		49		46		49		48		49		45		46		48		46		42		48		50		49		49		50		49		50		48.1		2.1496633763		4.2993267527

				21		71		71		69		70		69		65		69		73		66		66		67		71		68		66		68		65		70		71		67		69		68.55		2.2820812292		4.5641624585

				22		1333		1331		1351		1351		1347		1334		1336		1333		1347		1341		1350		1338		1341		1350		1346		1340		1332		1351		1347		1343		1342.1		7.1370051216		14.2740102431

				24		682		685		687		689		688		691		693		686		694		698		690		680		680		698		684		677		692		718		702		682		689.8		9.384197243		18.7683944859

				32		224		231		226		222		220		225		227		226		220		226		225		229		220		220		225		216		229		221		222		229		224.15		3.9239480655		7.8478961311

				33		347		370		336		336		346		342		335		330		348		343		324		340		359		333		353		354		336		307		323		338		340		13.8564064606		27.7128129211

				34		1201		1204		1207		1201		1205		1206		1210		1201		1201		1210		1208		1211		1206		1196		1208		1199		1205		1211		1203		1204		1204.85		4.1836146547		8.3672293094

				61		259		261		264		261		263		263		261		259		265		261		261		259		269		263		259		264		263		260		262		256		261.65		2.7961439614		5.5922879227

				62		13		13		11		13		13		13		12		12		11		13		13		12		13		13		13		11		10		13		13		12		12.35		0.9333020045		1.866604009

				70		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		0		0

				73		185		181		182		185		183		184		182		183		181		185		183		182		185		184		184		185		184		180		184		185		183.35		1.5652475843		3.1304951685

				75		100		102		101		99		102		100		100		102		102		101		103		101		97		102		102		101		98		99		99		101		100.6		1.5694450913		3.1388901827

				77		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252

		89-94nn		10		166		166		161		164		161		168		168		160		169		165		161		159		161		165		161		162		162		161		165		166		163.55		2.9995613714		5.9991227429

				11		105		106		106		109		111		104		113		111		110		101		108		104		112		104		97		111		98		109		110		109		106.9		4.5294358891		9.0588717782

				12		377		354		361		363		372		361		344		363		379		358		367		375		374		362		375		366		386		344		369		372		366.1		10.900989815		21.8019796301

				13		9		9		7		10		9		7		6		11		9		9		9		10		11		9		10		8		7		9		6		9		8.7		1.4545753585		2.9091507171

				15		47		47		47		48		46		50		47		52		47		48		50		53		46		47		49		47		51		52		44		47		48.25		2.359192547		4.7183850939

				21		69		73		67		65		70		69		68		64		67		67		70		67		73		64		65		67		68		68		69		66		67.8		2.5047323631		5.0094647261

				22		1348		1340		1336		1346		1348		1342		1348		1345		1342		1355		1344		1344		1342		1357		1358		1359		1333		1351		1353		1346		1346.85		7.0656694099		14.1313388199

				24		700		695		687		692		674		674		691		687		697		698		701		674		685		716		694		703		704		694		688		675		691.45		11.3205681464		22.6411362929

				32		224		224		227		224		231		227		226		226		218		225		222		221		218		220		222		216		225		225		222		224		223.35		3.5729244987		7.1458489975

				33		326		365		373		358		352		370		357		357		347		346		341		367		349		335		349		335		346		362		347		352		351.7		12.2650551954		24.5301103909

				34		1207		1199		1207		1202		1207		1210		1205		1211		1203		1210		1204		1204		1206		1203		1201		1207		1201		1200		1204		1208		1204.95		3.4408536273		6.8817072545

				61		262		263		266		262		263		258		270		259		260		261		267		267		264		259		260		260		263		264		264		268		263		3.3086807675		6.6173615349

				62		13		12		11		12		12		12		10		11		12		11		12		11		12		11		13		13		12		12		13		11		11.8		0.8335087535		1.6670175069

				70		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		0		0

				73		184		183		181		182		183		184		184		182		182		183		182		183		185		184		182		183		182		185		184		185		183.15		1.1821033885		2.364206777

				75		102		103		102		102		100		103		102		100		97		102		101		100		101		103		103		102		101		103		101		101		101.45		1.4680814548		2.9361629096

				77		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252

		89-94distown		10		163		163		164		163		166		161		165		161		163		161		164		163		161		163		160		163		163		159		161		162		162.45		1.7006190823		3.4012381646

				11		105		108		106		104		103		112		105		102		102		108		100		102		105		114		100		102		104		104		121		100		105.35		5.2342495566		10.4684991133

				12		386		389		371		375		365		369		359		379		370		374		365		364		385		353		368		397		353		375		369		382		372.4		11.559457281		23.118914562

				13		8		10		11		10		7		11		11		11		11		7		10		6		11		9		9		7		7		8		10		10		9.2		1.7044832525		3.4089665049

				15		49		45		46		46		47		48		46		52		50		47		49		51		49		44		47		48		48		52		49		44		47.85		2.3457688673		4.6915377347

				21		68		77		68		68		67		68		65		66		69		68		69		70		67		68		68		67		68		70		68		70		68.45		2.3725402775		4.745080555

				22		1351		1334		1348		1343		1349		1337		1346		1344		1340		1340		1334		1342		1333		1336		1344		1330		1340		1352		1341		1341		1341.25		6.1032778079		12.2065556157

				24		672		679		676		689		684		670		700		702		705		702		701		693		696		689		692		682		722		686		685		698		691.15		12.6252670634		25.2505341267

				32		219		225		221		227		220		224		227		221		226		225		225		226		219		228		227		218		225		221		223		224		223.55		3.0860466961		6.1720933922

				33		356		356		355		347		362		375		345		341		347		345		354		349		350		369		355		375		344		346		352		342		353.25		10.1352693211		20.2705386421

				34		1207		1199		1212		1208		1204		1209		1209		1206		1204		1201		1206		1210		1205		1203		1208		1198		1209		1209		1207		1210		1206.2		3.7640963129		7.5281926257

				61		261		256		264		262		267		260		265		258		257		264		263		265		260		264		263		256		261		262		257		261		261.3		3.2134585402		6.4269170804

				62		13		12		12		12		13		12		11		12		11		11		12		13		13		13		13		13		12		13		12		11		12.2		0.7677718959		1.5355437919

				70		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		0		0

				73		180		184		183		183		183		183		182		184		183		183		186		184		184		184		185		180		182		182		183		183		183.05		1.4317821063		2.8635642127

				75		101		102		102		102		102		100		103		100		101		103		101		101		101		102		100		103		101		100		101		101		101.35		0.9880869342		1.9761738683

				77		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252		1252

		1999actual		10		161

				11		122

				12		399

				13		62

				15		57

				21		63

				22		1333

				24		755

				32		212

				33		231

				34		1191

				61		273

				62		13

				70		7

				73		174

				75		95

				77		1252

		all the following are forecast 2004

		predictmodel		landusetype		1value		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		mean		stdev		2stdev

		89-94		10		158		156		158		156		158		156		156		159		158		158		159		157		156		154		158		158		161		159		155		158		157.4		1.6351404253		3.2702808506

				11		197		203		204		183		195		193		200		196		205		198		196		194		194		201		202		194		187		200		198		196		196.8		5.4056500656		10.8113001312

				12		538		552		534		565		556		562		553		550		536		544		540		566		596		547		561		561		573		542		536		565		553.85		15.3735076298		30.7470152595

				13		7		8		11		8		7		6		6		8		9		7		6		6		6		10		10		11		9		7		8		5		7.75		1.7733405883		3.5466811766

				15		55		46		46		55		52		50		52		52		49		50		54		56		55		54		52		50		55		50		55		50		51.9		2.9894551519		5.9789103038

				21		79		77		78		77		77		80		79		79		82		79		77		82		78		83		80		86		80		82		80		80		79.75		2.3367769076		4.6735538152

				22		1232		1233		1241		1245		1233		1233		1225		1222		1242		1240		1237		1230		1226		1228		1234		1230		1224		1240		1230		1235		1233		6.3907828365		12.781565673

				24		507		531		537		513		515		529		529		527		523		496		537		513		520		530		525		526		527		512		519		528		522.2		10.3344085462		20.6688170924

				32		195		186		191		189		190		193		191		192		190		193		195		192		180		185		191		194		189		193		189		197		190.75		3.8780760287		7.7561520574

				33		446		435		419		432		441		436		445		433		429		455		421		430		414		427		411		411		419		442		452		414		430.6		13.5506845817		27.1013691633

				34		1184		1186		1185		1184		1184		1178		1172		1183		1182		1186		1183		1182		1183		1183		1183		1183		1185		1180		1185		1178		1182.45		3.3162280412		6.6324560823

				61		253		241		248		247		245		241		244		245		245		244		248		247		245		249		243		247		249		243		245		250		245.95		3.0344513074		6.0689026148

				62		12		10		11		10		10		10		12		12		11		12		11		9		11		10		12		11		11		12		12		12		11.05		0.9445132414		1.8890264828

				70		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		0		0

				73		178		176		178		177		178		178		176		179		178		177		177		178		178		178		177		178		175		179		177		172		177.2		1.5761378513		3.1522757026

				75		98		99		98		98		98		94		99		100		100		100		98		97		97		100		100		99		95		98		98		99		98.25		1.6181535936		3.2363071873

				77		1252

		89-94nn		10		161		161		160		159		159		165		165		160		159		160		166		167		161		161		165		163		161		164		161		165		162.15		2.5807995497		5.1615990994

				11		125		124		122		124		129		134		122		122		124		130		125		120		120		124		127		124		115		125		135		124		124.75		4.6325507354		9.2651014707

				12		438		442		456		454		461		441		452		429		448		440		458		450		454		442		452		450		443		456		436		445		447.35		8.3494405738		16.6988811475

				13		5		5		6		6		6		7		6		5		8		6		5		4		6		6		5		6		8		6		4		7		5.85		1.0894228313		2.1788456625

				15		50		57		54		50		49		53		53		52		53		55		53		53		50		55		50		51		51		52		50		51		52.1		2.1001253095		4.2002506191

				21		70		71		74		74		77		71		71		74		72		72		71		70		71		71		69		71		70		71		70		71		71.55		1.8771478926		3.7542957851

				22		1288		1288		1290		1283		1277		1281		1278		1289		1285		1294		1286		1285		1297		1284		1292		1280		1283		1274		1287		1295		1285.8		6.109526642		12.219053284

				24		610		605		609		616		618		607		608		631		601		598		594		590		616		617		612		620		620		606		611		604		609.65		9.734772184		19.4695443679

				32		210		211		209		214		208		217		211		213		213		214		212		218		213		209		206		210		214		213		217		218		212.5		3.348212406		6.696424812

				33		445		430		423		423		417		432		432		423		431		433		428		446		420		429		419		426		444		443		428		421		429.65		8.8986988996		17.7973977991

				34		1196		1193		1190		1192		1188		1191		1195		1193		1198		1183		1189		1197		1188		1190		1194		1190		1184		1188		1193		1190		1191.1		3.9456838511		7.8913677022

				61		250		259		255		253		257		254		255		253		256		259		258		250		250		258		259		254		254		249		253		258		254.7		3.2783179256		6.5566358511

				62		13		13		13		11		12		11		12		12		12		12		13		11		12		13		12		13		13		13		13		12		12.3		0.7326950971		1.4653901941

				70		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		9		0		0

				73		179		181		180		182		181		178		178		182		182		182		180		179		180		180		180		182		179		181		180		178		180.2		1.3992479183		2.7984958366

				75		99		99		98		98		100		97		101		101		97		101		101		99		101		100		97		99		100		98		101		100		99.35		1.4608937423		2.9217874846

				77		1252

		94-99		10		158		159		159		161		163		159		154		157		159		159		156		160		158		157		158		158		159		154		156		158		158.1		2.1250386993		4.2500773987

				11		170		171		178		162		164		173		166		170		167		166		167		171		181		168		176		164		169		173		175		174		170.25		4.9828653773		9.9657307546

				12		508		506		503		509		512		466		504		493		499		488		504		513		486		518		499		527		493		492		493		492		500.25		13.2977045902		26.5954091804

				13		103		101		116		106		116		115		102		115		114		111		106		114		118		111		114		106		108		118		105		114		110.65		5.5181518645		11.0363037291

				15		61		68		67		68		72		72		76		65		66		62		67		61		66		64		62		62		66		66		68		67		66.3		3.8946657177		7.7893314354

				21		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		0		0

				22		1279		1281		1268		1270		1266		1287		1266		1268		1279		1278		1273		1277		1279		1275		1264		1274		1276		1276		1273		1267		1273.8		6.0402160993		12.0804321986

				24		699		707		698		694		710		699		704		703		702		703		697		702		696		697		714		703		705		709		699		702		702.15		5.0811830367		10.1623660734

				32		193		186		193		184		183		191		190		188		194		191		193		191		189		196		192		188		191		189		193		188		190.15		3.3289005614		6.6578011227

				33		205		194		196		215		200		210		209		216		196		207		203		202		204		199		204		193		198		201		214		212		203.9		7.033004898		14.0660097959

				34		1174		1168		1165		1171		1163		1173		1172		1164		1162		1161		1176		1159		1170		1167		1159		1160		1170		1165		1164		1162		1166.25		5.2302259184		10.4604518369

				61		270		272		270		272		274		268		271		275		275		281		272		273		271		269		271		278		275		268		276		278		272.95		3.516502449		7.033004898

				62		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		0		0

				70		5		6		7		5		6		4		5		6		6		7		6		3		6		4		6		5		4		5		5		5		5.3		1.0310954828		2.0621909657

				73		161		164		161		169		157		166		161		163		162		164		164		158		161		158		163		165		166		166		160		165		162.7		3.1136372368		6.2272744735

				75		86		89		91		86		86		89		92		89		91		94		88		88		87		89		90		89		92		90		91		88		89.25		2.1734038305		4.346807661

				77		1252

		94-99nn		10		161		159		157		159		159		158		159		160		159		161		157		157		158		158		159		157		158		159		156		158		158.45		1.316894273		2.633788546

				11		146		158		150		157		158		158		158		149		152		163		153		152		152		153		159		151		147		156		155		149		153.8		4.5026308099		9.0052616199

				12		523		528		523		527		500		511		530		522		511		516		519		512		537		528		518		556		519		518		504		498		520		13.1309197177		26.2618394353

				13		115		113		102		111		106		113		101		112		104		117		98		108		111		102		108		106		103		112		104		107		107.65		5.20399644		10.40799288

				15		70		64		64		69		63		64		64		71		65		64		57		66		61		64		67		69		64		66		69		64		65.25		3.2907365997		6.5814731993

				21		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		63		0		0

				22		1268		1266		1274		1274		1286		1278		1270		1264		1272		1260		1285		1273		1271		1283		1271		1264		1277		1263		1268		1285		1272.6		7.7622568612		15.5245137224

				24		694		704		697		692		715		699		705		708		703		714		707		706		702		698		694		701		715		701		725		718		704.9		8.795333691		17.5906673821

				32		187		184		183		194		185		187		184		191		189		189		186		194		186		186		190		185		183		196		193		189		188.05		3.9132030224		7.8264060449

				33		210		200		222		201		209		207		209		194		210		196		207		212		207		204		202		205		214		210		213		203		206.75		6.4797254653		12.9594509305

				34		1169		1161		1166		1162		1160		1164		1164		1167		1173		1168		1175		1165		1157		1154		1165		1166		1160		1161		1161		1173		1164.55		5.3751376971		10.7502753943

				61		274		277		277		268		278		270		273		276		272		269		271		274		277		280		277		269		272		272		270		274		273.5		3.456496553		6.912993106

				62		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		13		0		0

				70		5		7		7		4		6		6		7		6		6		6		5		5		6		7		7		4		4		4		3		4		5.45		1.2763022246		2.5526044491

				73		162		162		163		163		164		166		164		165		169		164		164		162		162		166		166		157		168		166		166		163		164.1		2.6137289353		5.2274578707

				75		88		89		87		91		83		91		84		87		87		85		88		86		85		89		89		82		88		88		85		87		86.95		2.4165002968		4.8330005935

				77		1252
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Sheet2

				1999		89-94nnroad		2001		94-99nnroad

		Farm		161		164		157		156

		High Density Res.		122		87		152		128

		Low Density Res.		399		268		457		399

		Open Space		62		10		63		63

		Commercial		57		47		64		57

		Dryland Crop		63		63		63		63

		Irr. Crop		1333		1393		1313		1332

		Irr. Hay		755		807		736		755

		Shrubland		212		237		196		210

		Dryland Pasture		231		271		202		232

		Bottomland Pas.		1191		1218		1187		1191

		Riparian		273		272		271		273

		Riparian trees		13		13		13		13

		Conifer		7		9		7		7

		Mixed Forest		174		186		172		174

		Aspen		95		103		95		95
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