

















Figure 5: Percent of Hydrologic Unit in Developed Land
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Source: U.S. Department of Agriculture.

drawing water from other areas or drawing down
water supplies — strategies that might may not
be ecologically, economically, or politically vi-
able for the long term.

Land Use

This indicator addresses
the important elements of
developed land and crop-
land that affect water quality
and quantity. The developed
land measure includes urban
and built-up areas, as well as
highways, roads, railroads,
and associated rights of way
in rural areas. The cropland
measure shows the water-
sheds that have the highest
potential for sediment, pes-
ticide, and nutrient runoff,
as well as pesticide and ni-
trogen leaching to ground-
water. The data for both
measures are presented on
a watershed basis using
USGS’s 8-digit hydrologic
cataloging unit.
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The ways people, business, and government
use land affect water resources profoundly. Land
use can have an impact on the timing and magni-
tude of surface water flows, groundwater recharge,
demand for water, and resultant discharge of
wastewater. Further, the chemicals used on the
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Figure 6. Watersheds With High Potential for Soil, Pesticide, and Nitrogen Runoff

Source: U.S. Department of Agriculture.

land affect water quality. Land use also directly and
indirectly affects wildlife habitat and other valued,
water-dependent ecosystem features.

As shown in Figure 5 (p. 69), more than 40
million ha (98 million ac) in the 48 contiguous
states were considered developed in 1997.
Nearly 10% of the nation’s watersheds have
at least 15% of their land in a developed state.
The extent of development is greatest in the
Northeast, the southeast Piedmont, Florida, the
industrial Midwest — including the Great Lakes
states — and parts of the West Coast. While the
measure is useful, with implications for a broad
range of water-related concerns — from timing
of flows to water quality, quantity, and use, as
well as habitat destruction — it does not directly
measure these factors.

As shown in Figure 6 (above), one-third to one-
half of the watersheds in the 48 contiguous states
show high potential for pollutant runoff and infil-
tration from cropland. This assessment is based
on a determination of the top 400 watersheds for
each factor. The greatest concerns were evident
in the Midwest and Southeast.

Next Steps
SWWR participants are committed to interdis-
ciplinary, interjurisdictional, and cross-owner-
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ship collaboration that identifies and supports
national, state, and field-level activities to sustain
water resources. In addition to investigating
water indicators — particularly those that can
support the efforts of other organizations doing
related work — SWRR continues to recruit repre-
sentatives from additional water interests, such
as environmental groups, the business commu-
nity, and Western water management agencies.
The roundtable also is working to establish and
maintain relationships with the scientific commu-
nity to help build on the best ideas and practices
in the water discipline and to encourage research
in sustainable water resources.

Ethan T. Smith is coordinator of the Sustainable
Water Resources Roundtable, and Harry X. Zhang
is principal technologist in the Chantilly, Va., office
of CH2M Hill (Denver).

Much of this paper is based on the 2005
Preliminary Report of the Sustainable Water
Resources Roundtable. The authors would like to
thank David Berry, Theodore Heintz, Paul Barlow,
Warren Flint, Stephen Gasteyer, Alan Steinman,
John Wells, Peter Adriaens, Robert Goldstein, Paul
Freedman, Rick Swanson, and others for their efforts.
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