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SOUTHEAST UTAH COLORADO RIVER BASIN
WATER-RELATED LAND USE INVENTORY

INTRODUCTION

Authority

In the 1963 general session, the Utah
State Legislature charged the Division of
Water Resources with the responsibility of
developing a State Water Plan. This plan is
to coordinate and direct the activities of state
and federal agencies concerned with Utah’s
water resources. As a part of this objective,
the Division of Water Resources collects
water-related land use data for the entire
state. This data includes the types and extent
of irrigated crops as well as information con-
cerning phreatophytes', wet/open water are-
as, dry land agriculture and residential/
industrial areas.

The data produced by the water-
related land use program are used for vari-
ous planning purposes. Some of these in-
clude: determining cropland water use, eval-
uating irrigated land losses and conversion
to urban uses, planning for new water devel-
opment, estimating irrigated acreages for
any area, and developing water budgets. Ad-
ditionally, the data are used by many other
state and federal agencies.

Previous Methods

The land use inventory methods used
by the division in conducting water-related
land use studies have varied with regard to
the procedures used and the precision ob-
tained. During the 1960s and 70s, invento-
ries were prepared using large format verti-
cal-aerial photographs supplemented with
field surveys to label boundaries, vegetation
types, and other water use information.

After identifying crops and labeling
photographs, the information was transferred

onto a base map and then planimetered" or
"dot-counted" to determine the acreage. Ta-
bles for individual townships and ranges
were prepared showing the amount of land
in each land use category within each sec-
tion. Data were then available for use in pre-
paring water budgets.

In the early 1980s, the division began
updating its methodology for collecting wa-
ter-related land use data to take advantage of
the rapidly growing fields of Remote Sens-
ing and computerized Geographic Infor-
mation Systems (GIS).

For several years during the early
1980’s, the division contracted with the Uni-
versity of Utah Research Institute, Center for
Remote Sensing and Cartography (CRSC),
to prepare water-related land use inventories.
During this period, water-related land use
data was obtained by using high altitude col-
or infrared photography and laboratory inter-
pretation, with field checking.

In March 1984, several division staff
members visited the California Department
of Water Resources to observe its methodol-
ogy for collecting water-related land use da-
ta for state water planning purposes.

Based on its review of the California
methodology and its own experience, the
division developed a water-related land use
inventory program. This program included
the use of 35mm slides, United States Geo-
logical Survey (USGS) 7-1/2 minute quad-
rangle maps, field-mapping using base maps
produced from the 35mm photography and a
computerized GIS to process, store and re-
trieve land use data.

Areas for survey were first identified
from previous land use studies and any other
available information. The identified areas



were then photographed using an aircraft car-
rying a high quality 35mm single lens reflex
camera mounted to focus along a vertical ax-
is to the earth. Photos were taken between
6,000 and 6,500 feet above the ground using
a 24mm lens. This procedure allowed each
slide to cover a little more than one square
mile with approximately 30 percent overlap
on the wide side of the slide and 5 percent on
the slide's narrow side.

The slides were then indexed accord-
ing to a flight-line number, slide number, lat-
itude and longitude. All 35mm slides were
stored in files at the division offices and cata-
loged according to township, range and sec-
tion, and quadrangle map location.

Water-related land use areas were
then transferred from the slide to USGS 7-1/2
minute quadrangle maps using a standard
slide projector with a 100-200mm zoom lens.
This step allowed the technician to project
the slide onto the back of a quadrangle map.
The image showing through the map was ad-
justed to the map scale with the zoom lens.
Field boundaries and other water-use bound-
aries were then traced on the 7-1/2 minute
quadrangle map.

Next, a team was sent to use the map
in the field to check the boundaries and cur-
rent year land use field data on the 7-1/2 mi-
nute quadrangles.

The final step was to digitize and pro-
cess the field data using ARC/INFO software
developed by Environmental Systems Re-
search Institute (ESRI).

Present Methodology

Starting in 2000 with the land use sur-
vey of the Uintah Basin, the division further
improved its land use program by using digi-
tal data for the purposes of outlining agricul-
tural and other land cover boundaries. The
division uses satellite data, USGS Digital Or-
thophoto Quadrangles (DOQs), National Ag-
ricultural Imagery Program (NAIP), and oth-

er digital images in a heads-up digitizing"
mode for this process. This allows the divi-
sion to use multiple technicians for the digit-
izing process.

Digitizing is done as line and polygon
files using ArcMap 9.3 or ArcView 3.2 with
a satellite image or DOQ image as a back-
ground with other layers added for reference.
Boundary files are created in logical groups
so that the process of edge-matching along
quad lines is eliminated and precision is in-
creased. All boundaries of individual agri-
cultural fields, urban areas, and significant
riparian areas are precisely digitized.

Once the process of boundary digitiz-
ing is done, boundary line files are converted
to polygons and loaded onto tablet PCs.
Field crews are then sent to label and field
check the boundary file as well as the crop or
land cover type for each polygon. Each tab-
let PC is attached to a GPS unit for real-time
tracking to continuously update the field
crew’s location during the field labeling pro-
cess. This improved process has saved the
division much time and money and even
greater savings will be realized as the new
statewide field boundaries are completed.
When the time comes to re-inventory a basin,
existing boundaries will be used and will on-
ly be modified in areas where they have actu-
ally changed.

Once processed and checked, the data
is filed in the State Geographic Information
Database (SGID) maintained by the State
Automated Geographic Reference Center
(AGRC). Once in the SGID, the data be-
comes available to the public. At this point,
the data is also ready for use in preparing
various planning studies.

In conducting water-related land use
inventories, the division attempts to invento-
ry all lands or areas that consume or evapo-
rate water other than natural precipitation.
Areas not inventoried are mainly desert,
rangeland and forested areas.



Wet/open water areas and dry land
agriculture areas are mapped if they are with-
in or border irrigated lands. As a result, the
numbers of acres of wet/open water areas and
dry land agriculture reported by the division
may not represent all such areas in a basin or

county.

During land use inventories, the division uses
11 hydrologic basins as the basic collection
units. County data is obtained from the basin
data. The water-related land use data collect-
ed statewide covers more than 2,700,000
acres of dry and irrigated agricultural land.
This represents about 5 percent of the total
land area in the state.

SOUTHEAST COLORADO RIVER PLANNING AREA
WATER-RELATED LAND USE DATA

Basin Description

The Southeast Colorado River Plan-
ning Area is located in the southeast corner
of the state and covers 6,976,250 acres
(10,900 square miles) in Grand, and San Juan
counties.

The area is 12.8 percent of the state.
The northern boundary is formed by the
Book Cliffs. The western boundary in the
north is formed by the drainage divide be-
tween the Green River and the Colorado Riv-
er down to the confluence of the two rivers.
The western boundary (below the conflu-
ence) is the Colorado River, but extends to
the Pink Cliffs of the Paunsaugunt Plateau in
the southern portion of the state. The east and
south boundaries are the Colorado and Arizo-
na state lines, respectively.

It is located in the Colorado Plateau
Province with elevations varying from 3,700
feet at Lake Powell to 12,720 feet on Mount
Peale in the La Sal Mountains.

The primary river systems are the
Colorado, Dolores, Green, Parla and San
Juan rivers. Other available water supply
comes from smaller streams such as Mill
Creek, Pack Creek, Indian Creek, North and
South Creeks and Recapture Creek.

It includes Arches National Park,
portions of Canyonlands National Park, and
Glen Canyon National Recreation Area. Part

of the Navajo Indian Reservation and the Ute
Mountain Ute tribal lands are located in
southern San Juan County. The southern end
of the Uintah and Ouray Indian Reservation
is in northern Grand County.

The largest communities are
Blanding, Moab and Monticello. Aneth is the
largest Navajo Nation community.

The area is characterized by high
mountains and deeply incised canyons
providing colorful, spectacular rock for-
mations.

The climate varies widely with the
physiography of the basin. Figure 2 shows
the historic and present annual precipitation.
Average precipitation ranges from less than 6
inches per year at points near the Utah/
Arizona border to more than 30 inches in the
La Sal and Abajo Mountains. Normal Janu-
ary temperatures range from less than 10° F
to the mid-40s while normal July tempera-
tures range from the low 50s to more than
96° F. Typically, the basin experiences short,
mildly warm summers and long, cold winters
at higher elevations. At lower elevations, the
basin sees hot and dry summers and mild
winters.

Data Collection

The Division inventoried water-
related land use in the Southeast Colorado



Figure 1 Mapped Water-Related Land Use in 2011 and Basin Location
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River area during the summer of 2011. Previ-
ous inventories were done in 1999, and 2005.
In 2011, the division inventoried nearly
326,472 acres of agricultural land in the
Southeast Colorado River Basin. This repre-
sents roughly 4.7 percent of the total land
area in the entire basin. Figure 1 illustrates
the water-related land use of the basin and
shows that most of the agricultural land use
occurs on the more populated areas on the
western edge of the basin.

Data Summary

Figure 3 delineates four categories of
water-related land use by percentage and
acreage.

Of the 326,133 agricultural acres in-
ventoried in 2011, 14,459 acres were irrigat-
ed lands (including land that was sub-
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Figure 2 Precipitation Comparison

irrigated), and 195,936 were non-irrigated
(including land that was fallow and idle).
Other categories that were inventoried in-
clude: 91,684 of wet/open water areas
(including reservoirs and mountain lakes),
and 24,054 were residential/industrial areas
(including farmsteads and rural housing).

The division has further classified the
water-related land use within the area. Figure
4 represents data from the surface irrigated
and sub-irrigated cropland categories. The
data are broken down into 8 different subcat-
egories. Figure 5 shows the Surface Irrigated
Land Use comparisons for the last three
study years.

Table 1 provides a comparison of
acreage totals by survey year. Total basin
acreage for irrigated lands, non-irrigated
lands, wet/open water areas, and residential/
industrial are presented in Table 2 by county.
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Figure 3 Delineation of Water-Related land Use Categories within Southeast Colorado River Planning Area - 2011
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Figure 4 Breakdown of Irrigated Cropland within Southeast Colorado River Planning Area - 2011
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Figure 5 Surface Irrigated Land Use Comparison Graph
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Table 1 Comparison of Land Cover Totals by Inventory Year*

SOUTHEAST COLORADO RIVER BASIN LAND USE (Acres)

Year/Category | Basin Totall
1999 SOUTHEAST COLORADO RIVER BASIN LAND USE
Surface-Irrigated 20,730|
Sub-Irrigated 2,036
Non-Irrigated 125,220|
Wet/Open Water Areas 95,176
Residential/Industrial 19,474
Total Land Use/Land Cover 262,636
2005 SOUTHEAST COLORADO RIVER BASIN LAND USE
Surface-Irrigated 14,343
Sub-Irrigated 763|
Non-Irrigated 174,731
Wet/Open Water Areas 110,606
Residential/Industrial 15,591
Total Land Use/Land Cover 316,035
2011 SOUTHEAST COLORADO RIVER BASIN LAND USE
Surface-Irrigated 14,459]
Sub-lrrigated 339|
Non-Irrigated 195,936
Wet/Open Water Areas 91,684|
Residential/Industrial 24,054'
Total Land Use/Land Cover 326,472

* Please refer to the word of caution on page 14 regarding comparisons between datasets.

2015



Table 2 Comparison of Land Use Summary of Land Cover by County

SOUTHEAST COLORADO RIVER BASIN LAND USE 2011 (Acres)

Category |Cover EMERY | GRAND | SANJUAN | Total
Surface-Irrigated
Alfalfa & 3,793 3,081 6,881
Beans ] 13 ] 13
Carn ] 1,593 ] 1,593
Grain 0 265 783 1,048
Grass Hay ] 356 404 760
Melon/Pumpkin/Sguash 0 165 0 165
Oats ] ] Y 7
Orchard o 17 16 32
Cther Horticulture 0 7 15 22
Other Vegetables 0 0 1 1
Pasture ] 1,142 2,760 3,902
Vineyard 0 13 23 36
Irrigation Method
Flood ] 2,465 2,953 5417
Sprinkle 7 4,898 4,137 5,042
Subtotal 7 7,363 7.0590 14,459
Sub-Irrigated
Pasture-subirrigated 0 55 284 333
MNon-lrrigated
Dry Alfalfa ] o 3,826 3,826
Dry Beans 0 ] 1,624 1,624
Dry Fallow ] 68 30,456 30,524
Dry Grain/Seeds ] 10 35,141 35,150
Dry Idle ] 504 359,153 359,657
Dry Oats ] ] 376 376
Dry Pasture ] 158 33,354 33,512
Dry Safflower ] ] 4.827 4,827
Fallow-Irrigated Land 0 200 2,200 2,400
Idle-Irrigated Land 1] 5,258 27,372 32,629
Subtotal ] 6,198 178,329 184,526
Other Non-Irrigated
|Range Pasture 0 8 11,402 11,409
Wet/Open Water Areas
Evaporation Pond 0 5 896 501
Lakes & Ponds 0 12 63 75
Reservoirs 0 B33 57,235 57,868
Riparian ] 5,502 12,4559 17,971
Sewage Lagoon ] ] 95 95
Streams ] 6,689 8,084 14,773
Subtotal ] 12,841 78,843 91,684
Residential/Industrial
Urban 2 8,032 15,684 23,717
Urban Grass/Parks 0 167 170 337
Subtotal 2 8,198 15,854 24,054
Total Land Use/Land Cover 9 34,662 291,801 326472




WEST COLORADO RIVER PLANNING AREA
WATER-RELATED LAND USE DATA

Basin Description

The West Colorado Planning Area
covers 15,411 square miles (9,783,815 acres)
of the southeastern portion of Utah. The ba-
sin is bounded by the following features, de-
scribed in a clockwise path, beginning at Sol-
dier Summit and following along the Book
Cliffs, then south along the Green River to
the confluence with the Colorado River, then
southwesterly along the Colorado River and
the eastern shoreline of Lake Powell. It then
goes west along the Utah-Arizona state line
to Buckskin Mountain, then bisecting the
Vermillion Cliffs northwesterly to the rim of
Bryce Canyon (Paunsaugunt Plateau), along
the Aquarius Plateau, the Awapa Plateau, the
Fish Lake Plateau, and along the Wasatch
Plateau back to Soldier Summit. The irrigat-
ed area around Green River and the part of
town on the eastern side of the Green River
are also included within this boundary.

The area covers all or part of 13
counties: Carbon, Duchesne, Emery, Gar-
field, Grand, Kane, Piute, San Juan, Sanpete,
Sevier, Utah, Wasatch and Wayne.

It consists of five separate hydrologic
river drainages, all flowing into the Green or
Colorado river systems. These include the
Price River, San Rafael River, Dirty Devil
River (the combined Muddy and Fremont
rivers), Escalante River, the Utah portion of
the Paria River and the entire Utah portion of
Lake Powell.

The West Colorado area contains a
wide variety of valleys and mountains. Ele-
vations begin less than 4,000 feet above
mean sea level at the southern tip of the basin
and gradually increase throughout several of
the valleys into the higher mountains and
plateaus of the basin. Mt. Ellen, located in
the Henry Mountains, stands 11,522 feet

above mean sea level. Similarly, the Aquari-
us Plateau located approximately 35 miles to
the west, peaks at Boulder Mountain with an
elevation of 11,360 feet above mean sea
level.

Notable features of the area include
Capitol Reef National Park, portions of
Grand Staircase- Escalante National Monu-
ment and Glen Canyon National Recreation
Area.

The climate varies widely with the
physiography of the area. Figure 2 shows the
historic and present annual precipitation. Av-
erage precipitation ranges from less than 6
inches per year in the San Rafael Desert to
more than 30 inches in the Henry Mountains.
Normal January temperatures range from
near zero degrees Fahrenheit to the mid-40s
while normal July temperatures range from
the low 50s to more than 96° Fahrenheit.

Typically, the area experiences short,
mildly warm summers and long, cold winters
at the higher elevations. At lower elevations,
the basin sees hot and dry summers and mild
winters.

Population in the planning area has
steadily grown to 45,804 in 2010. The great-
est increase has come from Carbon county.

Data Collection

The division conducted water-related
land use inventories in the summer of 2011.
(see Figure 1).

The water-related land use of the ba-
sin indicates that agriculture within the basin
occurs mainly in Castle Valley, which in-
cludes areas in and around Helper, Price,
Castle Dale, Huntington and Emery.

Additionally, considerable acreage is
regularly farmed in Rabbit Valley near Loa.



Data Summary

Figure 6 delineates four categories of
water-related land use by percentage and
acreage.

The division inventoried nearly
200,000 acres of land in Utah’s portion of the
West Colorado Basin. This represents about
two percent of the entire planning area. Areas
not inventoried are mainly desert, rangeland
and national forests. Of the inventoried acres,
96,428 were irrigated lands (including land
that was fallow, idle or subirrigated), 82,311
were wet/open water areas, and 17,751 were
residential or industrial areas (including
farmsteads and rural housing).

The division has further classified the
water-related land use within the area. Figure
7 represents data from the surface irrigated
and sub-irrigated cropland categories. The
data are broken down into 8 different subcat-
egories. Figure 8 shows the Surface Irrigated
Land Use comparisons for the last three
study years. Table 3 summarizes the divi-
sion’s 2011 land use data.

The division has further classified the
water-related land use within the area. Addi-
tionally Table 4 represents data from the cat-
egory of surface irrigated cropland. The data
are arranged into 19 different subcategories.
Total basin acreage for irrigated lands, wet/
open water areas, and residential/industrial.

Figure 6 Water-Related land Use Categories within the West Colorado River Planning Area
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Figure 7 Irrigated Cropland within the West Colorado River Planning Area
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Table 3 Land Use Summary of Land Cover by County

'WEST COLORADO RIVER BASIN LAND USE 2011 {Acres)

Category  |Cover CARBON | DUCHESNE | EMERY | GARFIELD |GRAND| kanE | PIUTE | sanpere | sevier | utan | wasatcn | wayne | Toral
surface-Irrigated
Alfalfa 5,946 0 20,588 4,517 0 99 0 0 14 0 0 10,136 41,360
Beans 0 0 22 0 0 0 0 0 0 0 0 0 22]
Corn 770 0 1,881 0 0 0 0 0 0 0 0 29 2,679
Grain 345 0 1,134 132 0 o 0 0 a 0 ) 848 2,509
Grass Hay 239 0 4,093 1,267 0 0 0 0 1,071 0 0 542 7,213
Welon/Pumpkin/Squash 0 0 45 0| 0| 0 0 0 0 0 0 0| 45
Oats 74 0 500 38 0 o 0 0 0 0 0 732 1,744
Orchard 11 0 10 42 0 4 0 0 0 0 0 72 139
Other Horticulture a 0 2] 4 0| 0 0 0 0 0 0 3 14
Other Vegetables 6 0 2 0 0 0 0 0 0 0 0 7 15
Pasture 2,757 0 24,778 2,135 0 38 0 148 128 0 ) 6,871 36,856
Potatoes 4 0 10 o 0 o 0 0 a 0 ) o 15
Sorghum 52 0 352 0 0 o o 0 0 0 0 50 454
Irrigation Method
Flood 3,961 0 29,575 1,130 0 61 0 148 691 0 ) 6,003 41,568
Sprinkle 6,245 0 24,292 7,005 0 81 0 0 523 0 0 13,352 51,497
Subtotal 10,206 a 53,867 8,135 141 0 148 1,214 0 0 19,355 93,065
Sub-Irrigated
GrassHay-subirrigated 0 0 6| 0| 0| 0 0 0 0 0 0 0| 6
Pasture-subirrigated 660 0 570 96 0 o 0 E a 177 ) 341 1,852
Subtotal 660 0 576 96 0 0 0 7 0 177 0 341 1,858
Irr. Total {Surface & Sub) 10,866 0 54,444 8,231 0 141 0 155 1,214 177 0 19,696 94,923
Non-Irrigated
Dry Alfalfa 3 ) 1 o 0 o 0 0 a ) ) 3 8|
Dry Grain/Seeds 0 0 1 4 0 o 1) 0 1) 0 0 o 5
Dry Idle 62 0 122 1,054 o 396 ) 0 a 4 a 6 1,644
Dry Pasture 301 0 277 287 0 428 0 0 6 0 ) 78 1,378
Dry Safflower ) 0 o o o o ) 0 a 0 ) 29 29
Fallow-Irrigated Land 137 0 520 54 0 o o 0 0 0 0 a1 812
Idle-Irrigated Land 4,016 0 29,967 4,604 0 6518 0 1,134 847 0 0 3,231 44,415
Subtotal 4,579 a 30,889 6,003 0] 1,442 0 1,134 853 4 0 3,390 48,294
Other Non-Irrigated
[Range Pasture 52 of 314 180 of o] qf 106 7 o] 0 327] 4,254
Wet/Open Water Areas
Evaporation Pond 211 0 23 o 0 59 0 0 0 0 0 o 293
Lakes & Ponds 3 0 23 737 0 o 0 37 201 0 0 435 1,436
Reservoirs 2,895 1 3,758 11,204 0 65,995 8 855 3,888 24 6 373 89,006
Riparian 2,456 0 11,308 7,582 0 2,835 0 125 1,685 100 26 4,965 31,081
Sewage Lagoon 5 0 224 a4 0 o 0 0 1) 0 o 7 280
Streams 271 0 3,063 1,402 o 240 ) 0 a ) ) 2,340 7,316
Subtotal 5,841 1 18,397 20,969 0 69,120 8 1,017 5,774 124 33 8,120 129,413
Residential/Industrial
Urban 12,157 4 12,575 2,578 1 2,181 1 314 333 91 25 3,963 34,223
Urban Grass/Parks 306 0 306 61 0| 2 0 0 0 0 0 B5 741
Subtotal 12,463 4 12,881 2,638 1 2,183 1 314 333 91 25 4,028 34,964
Total Land Use/Land Cover 34,201 5| 119,725 38,021 1| 72,89 9 2,726| 8,248 397 58| 35,561 311,847
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Table 4 Comparison of Land Cover Totals by Inventory Year*

WEST COLORADO RIVER BASIN LAND USE {Acres)

Year/Category | Basin Total|
1999 WEST COLORADO RIVER BASIN LAND USE
Surface-Irrigated 83,674
Sub-Irrigated 2,399
Non-Irrigated 15,453
Wet/Open Water Areas 68,967
Residential/Industrial 21,724
Total Land Use/Land Cover 192,219
2005 WEST COLORADO RIVER BASIN LAND USE
Surface-lrrigated 87,543
Sub-Irrigated 9,592
Non-lIrrigated 15,729
Wet/Open Water Areas 107,460}
Residential/Industrial 25,694
Total Land Use/Land Cover 246,017
2011 WEST COLORADO RIVER BASIN LAND USE
Surface-lrrigated 93,065
Sub-Irrigated 1,858
Non-lrrigated 52,548
Wet/Open Water Areas 129,413
Residential/Industrial 34,964
Total Land Use/Land Cover 311,847

* Please refer to the word of caution on page 14 regarding comparisons between datasets.

13



We did observe a significant difference in
irrigated areas from 1999 to 2005. Also there
is a notable increase in the footprint we in-
ventoried from 1999 to 2011. Due to chang-
es in methodology, improvements in image-
ry, and upgrades in software and hardware,
increasingly more refined inventories have
been made in each succeeding year of the
Water-Related Land Use Inventory. While
this improves the data we report, it also
makes comparisons to past years difficult.
Making comparisons between datasets is still
useful; however, increases or decreases in
acres reported should not be construed to
represent definite trends or total amounts
of change up or down. To estimate such
trends or change, more analysis is required.

Data Access

GIS data used in this summary may be down-
loaded from the Utah AGRC. Current land
use datasets are available as a statewide layer
or by county and are offered in shapefile and
geodatabase formats. To download the most
recent dataset, Go to:

http://www.water.utah.gov/Planning/
landuse/index.htm

For past GIS datasets, Please contact Tech-
nical Services at the Division of Water Re-
sources

Past Land Use Reports for this area and a
PDF of this report can be found at

http://www.water.utah.gov/planning/
landuse/publ.htm

Metadata is available at
http://www.water.utah.gov/planning/
landuse/qgisdata.htm
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GLOSSARY

I.  Phreatophyte - A deep-rooted plant that
obtains water from a permanent ground sup-
ply or from the water table.

I1. Planimetered or dot-counted - process to
determine acreage by assigning an acreage
value to a “dot” based on map scale and then
counting the number of “dots” within a spe-
cific boundary.

I11. Heads-up digitizing - Manual digitiza-
tion by tracing a mouse over features dis-
played on a computer monitor, used as a
method of vectorizing raster data.





