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Residential Land Use Growing 
Faster in Rural Areas

Growth in residential land use 1980-97 (million acres) 
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 Rural residential land increased 50% from 1980 to 1997

 Urban residential land doubled

 But these uses accounted for such a small share of the land base that large percentage changes had little percentage impact on rural non-residential land base. 
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 Large drop in 1983 from USDA supply control programs
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Carryover is stocks that were neither consumed domestically or exported, but are available for use in the following year. 



Arizona Trends



Growth in Maricopa County

Presenter
Presentation Notes
Note extent of farm fields on left photo and extent of development on right



Note the same triangular field in the upper half of each photo



Growth in Maricopa County

Presenter
Presentation Notes
Again, note contrast of farm fields before and urban development after



Growth of Tucson
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Presenter
Presentation Notes
Growth in Tucson has also been extensive since 1945

Most Northeast point in 1945 about at Country Club and Grant





Presenter
Presentation Notes
Despite rapid urbanization, AZ cropland was actually greater in 1997 than 1945

Source: ERS-USDA



Arizona Urban Surpasses 
Cropland by 1992 

Arizona Cropland and Urban Land, 1945-97
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Note rapid expansion in cropland from 1945 to 1954.



Cropland relatively stable until early 1980s, with large drop from 1978 to

1992. 



Growth in urban land was greater than reduction in crop land

Urban land coming out of desert and to a lesser extent grazing land



AZ Ag Production Stable, with 
Declining Inputs 

Total Agricultural Output and Input, Arizona 
Agriculture 1960-96
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Productivity growth has allowed AZ output to remain steady even with decrease in land, labor and other inputs since mid 1970s



Largest Drop in AZ Acreage in 
1980s

Arizona Harvested Acres (thousands) 
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Presentation Notes
There was a large drop in acreage in the early 1980s

 time of very low commodity prices

 relatively high interest rates 

Source: USDA NASS



Central Arizona, Harvested Acres of Major Crops 
(thousands)
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Presentation Notes
Reductions in Central AZ (Maricopa, Pinal and Pima Counties) account for bulk of state-level trend

Source: USDA-NASS



Maricopa County Accounts for Bulk 
Of Central AZ Acreage Reduction

Central Arizona, Reduction in Harvested Acres (thousands)
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Presenter
Presentation Notes
Most of Central Arizona’s acreage reduction has come from reductions in 

Maricopa County.  Maricopa accounted for most of the reduction in the 1980-85 period and an even greater share in the ’85-’02 period

Source: USDA-NASS



Central AZ: Largest Reductions 
In Cotton and Wheat

Central Arizona Harvested Acres (thousands)
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Source: USDA-NASS

Acreage has shifted out of cotton, wheat and citrus and toward 

Alfalfa and other hay and to vegetables & melons





Long Term Trend in Yuma & La Paz 
Harvested Cropland? 

Harvested Acres of Major Crops, Yuma & La Paz 
Counties (thousands)
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Acreage in Yuma and La Paz Counties also fell in the early 1980s



Harvested acreage here has rebounded, however, and is roughly at 1980 levels.  



Part of this increase is an increase in multi-cropping, which pushes the total acres harvested up. 



Yuma & La Paz Acreage Shifts 
to Vegetables, Melons, Hay

Yuma and La Paz Harvested Acres (thousands)
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You see a similar cropping pattern shift as in Central Arizona.

Less cotton, less wheat, less citrus

More alfalfa & other hay and more vegetables and melons



Dairy Expansion: Milk Cows Nearly 
Double Since 1980

Milk Cows in Arizona
(thousand head)
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Presenter
Presentation Notes
One factor driving growth of alfalfa and other hay acreage is the growth of the state’s dairy industry



The number of milk cows has nearly doubled since 1980



Alfalfa is one of the most water intensive crops 

Application rates were  about 5.8 acre-feet of water / acre compared to a crop average for the state of 4.5 acre-feet of water / acre



Population Projections for 
Selected AZ Cities

Buckeye
Gilbert 
Chandler
Goodyear
Avondale
Queen Creek

2005

22,353
132,812
198,252
28,204
32,543
10,659

2025

102,223
268,219
271,877
128,809
94,899
31,882

2050

438,897
339,556
322,164
293,050
157,403
122,312

Presenter
Presentation Notes
This slide is animated. 

It will show the cities first, 2005 population second, 2025 pop third, 2050 population last. 



After clicking the 2005 pop numbers, ask the audience to pay particular attention to Buckeye



Source: AZ Dept of Economic Security



Population Projections for 
Selected AZ Cities

Yuma
Marana
Flagstaff
Prescott
Lake Havasu City

2005

74,347
29,519
66,552
38,329
52,639

2025

108,701
88,678
86,697
53,376
73,920

2050

154,855
124,232
113,684
65,670
94,457

Presenter
Presentation Notes
Again, figures will appear in sequence

The point here is that many smaller towns are expected to have rapid growth.

Source: AZ Dept. of Economic Security 



After these 2 slides of pop growth, it raises where the water is going to come from to supply this new population?  T

The answer will be “agriculture” see next slide 



Arizona’s Low Rent-to-Value 
Ratio Indicates Development 
Influence 

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

  NJ

  FL
  AZ  

  NY
  IL

  CA
  KS

  SD
  NE

  ND

Rent-to-Value Ratio 

Presenter
Presentation Notes
Source: ERS-USDA

If land only had value for agricultural production, one would expect land sales values to reflect the discounted expected returns to land and that these would match the discounted stream of rental payments.



In areas with more urban pressure, the ratio of rental rates to sales value will be lower because sales value reflects the value in some alternative use such as residential or commercial development



Economists sometimes use the ratio of cash rents to sales values as a measure of urbanization pressure. In North Dakota and Nebraska, this ratio is relatively high.  North Dakota faces little development pressure and has experienced declines in population.  In contrast the ratio is low in more populated areas,  Arizona’s ratio is lower than New York’s.  Note that Florida and New Jersey have very low ratios as well.  This indicates relatively strong demand to convert agricultural land in these “low ratio” states.  



Arizona Fresh Water Withdrawals 
by Sector, 2000
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Presentation Notes
Source: US Geological Survey 2000 data

Irrigation accounts for 80% of AZ water withdrawals.

Small changes in agricultural water use have large implications for water available to other sectors

This means that modest water transfers (out of agriculture) would mean large percentage increases for other uses. 



Arizona Fresh Water Withdrawals 
2000

Public Supply / Domestic withdrawals: 
0.24 acre-feet per person (USGS)

Irrigation withdrawals: 6.2 acre-feet 
per acre (USGS)

Irrigation applications: 4.5 acre-feet 
per acre (USDA)

Presenter
Presentation Notes
Withdrawals are estimates of water taken from the ground or from surface water surfaces



Applications are estimates of how much water is actually applied to crops.



It doesn’t account for things like conveyance losses or evaporation en route to the farm.  



The public supply / domestic withdrawals suggest that 4 people would consume on average about 1 acre-foot of water.  



Declining ag land “frees up” water for urban use.  Depending on the density of development, land conversion can create its own water supply. 
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Farm operators who are 65 or older account for 200,000 irrigated acres (about 20-25% of the state total) 



Management and use of these acres will change as this cohort of farmers retires 
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Presenter
Presentation Notes
According to a survey of AZ producers from the USDA 2001 National Agricultural, Food, and Public Policy Preference Survey,



48% responded that after they retire, farm operations would be taken over by one or more of their children 

7% said operations would be taken over by some other relative

6% said operations would be taken over by a non-relative who was currently involved with managing the operation

19% said operations would be transferred to someone outside the current operation (but remain in farming)



17% said that the land would be converted to some other use (most likely residential or commercial development) 



2003 USDA Farm & Ranch 
Irrigation Survey

Operators responding they would not be 
farming long enough to justify investments 
to improve irrigation efficiency

2% of operations

12% of acreage

13% of irrigation water applied

486,000 AF of water

Presenter
Presentation Notes
Source: USDA Farm and Ranch Irrigation Survey 



Operators in the survey were questioned about barriers to investing in new irrigation improvements or technologies.  



One option for response was that the operators did not plan to be farming long enough to justify new investments 



A very small share – just 2% – said they planned to discontinue operating in the near future



This group, however, represents relatively large operations.  They accounted for 12% of irrigated land and 13% of irrigated water use. 

 

These producers reported applying over 486,000 acre-feet of water in 2003. 









Withdrawal Projections: 
Business as Usual Scenario
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Source, USDA data, USGS data, AZ Dept. of Econ Security, Frisvold calculations

The 2000 bar shows urban and irrigation water withdrawals according to 

USGS data as of 2000.



The 2025 bar takes population projections for the state of AZ from the AZ department of Economic Security and multiplies that by 2000 per capita urban water withdrawals to get a 2025 projection of urban water use in acre feet (the green part of the bar)



In the 2025 bar I subtracted the 486,000 acre feet of water from the 2000 irrigation use figure.  The 486,000 AF is the amount of water currently applied by producers who said they did not plan to be farming long in the 2003 Farm and Ranch Survey. 



The 2050 bar assumes no further reduction in irrigation water use and extrapolates urban water use based on population projections and assuming that urban water use / person remains the same as in 2000. For the future projections there is no assumed improvement in either urban or irrigation water use efficiency. 



These simple “back of the envelope” projections suggest that up until 2025, relatively modest levels of water transfer will meet demands.  Research by Dr. Paul Wilson of AREC has found that many farmers have sold their agricultural land to developers and are currently leasing it back.  So the transition to 2025 urban demand may already be in place.



Yet, this says nothing about demand relative to supplies, which could be affected by drought.  





$103 million premium to 25,560 home-
owners who live within 1.5 miles of 
riparian buffer

$73 million of this premium goes to 
homeowners <0.5 miles from buffer

Moving from 1.5 to <0.1 mile away from 
riparian buffer raises SF dwelling price 6%

Property Value Premiums of 
Riparian Areas in Tucson 
(Colby & Wishart Study)



Premium for Proximity to 
Riparian Buffer 
(Colby & Wishart Study)



Ranchette Premium for 
Proximity to Water / Rivers 
(Sengupta & Osgood study)

A 1% increase in 
index of greenness 
increases values 
$1,416/acre



Premiums by Type of Riparian 
Vegetation 
(Bark-Hodgkins et al. study)

Premiums within 0.2 miles of riparian 
buffers, by type of vegetation

Largest premiums near washes with 
intermittent, greater species richness, and 
species relying on shallow groundwater

Implication: lowering water table could 
affect vegetation and directly affect 
property values



Summing Up

Shifting land uses not a threat to US food & 
fiber production (Ag R&D and productivity 
growth remain key )

Overall AZ production stable since 1980, but 
significant changes in crop mix and location 



Summing Up

Prolonged drought will make balancing supply 
and demand that much more difficult   

Sustainable withdrawals will require more 
changes after 2025   

Over next 20 years, a relatively orderly 
reallocation of water from agriculture to urban 
use will keep water withdrawals relatively 
stable 



Past and ongoing AREC research suggests 
riparian areas significantly affect residential 
property values

Changes in land and water use that affect water 
tables and vegetation directly affect property 
values

Summing Up
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