Scenario Analysis in Two Western U.S. Watersheds: Evaluating Hydrological Response to Forecasted Land-use Change
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Introduction cuisioning and evaie Materials and Methods

ating future scenarios has emerged as a critical com-
ponent of both science and social decision-making.
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to our capacity to make informed decisions to main- \ U.S:./Mexwo border, respectively (Flgurc_a 1). Land use was then projected 60 years ‘v"{aterSth allz_e re_s_ults_ from both SWAT and KINEROS2 (Figure 2). Throu.gh
tain the sustainable nature of our environment NOoW | coaie (Willamette) and 20 years (San Pedro) into the future for three development options Discretization an intuitive interface, users select a watershed outlet from which
and into the future. Important advances in the inte- OREGON \ related to conservation, existing land-use and planning trends, and full open urban (Model Elements) AGWA delineates and discretizes the watershed using a Digital
gration of remote imagery, computer processing, and Willamette \ development (Table 1). The three scenarios for both watersheds reflect changes in ' Elevation Model. The watershed model elements are then inter-
spatial-analysis technologies have been used to devel- River Basin \ population, patterns of growth, and development practices and constraints. Typically, it Kkl sected with soils and land cover data layers to derive the requisite
op landscape information that can be integrated with \ as in these examples, scenario (or alternative futures) analysis uses a model-based Digital Elevation £l With model input parameters. AGWA can currently use both national
hydrologic models to determine long-term change and = . approach to identify the key variables that reflect environmental change or to exam- Model (DEM) ements Wi (e.g., STATSGO) and international (e.g., FAO) soils data and avail-
make predictive inferences about the future. Two di- ' ine landscape change relative to specific issues or ecosystem services (Mohammed able land-cover/use data such as the National Land Cover Data
verse case studies in northwest Oregon (Willamette et al. 2009; Liu et al. 2008a; Liu et al. 2008b). The hydrologic responses resulting datasets. Users are also provided the functionality to easily cus-
River Basin) and southeastern Arizona (San Pedro Riv- from the three development scenarios for both the Willamette and San Pedro River . tomize AGWA for use with any classified land-cover/use data. The
er) were conducted to determine the impact of future basins were evaluated using AGWA. The environmental endpoints related to surface Soil chosen hydrologic model is then executed, and the quantitative
land-use scenarios on surface-water conditions (e.g., hydrology were selected because they represent fundamentally important ecosystem KINEROS SWAT results are imported back into AGWA for visual display. This allows
sediment yield, surface runoff, and nutrients) using hy- services (Farber et al. 2006, MEA 2005). Initially the study areas were examined and Land Cover decision-makers to identify potential problem areas where addi-
drologic process models associated with the Automat- reported separately (Kepner et al. 2008a, Kepner et al. 2004), although the approach Outputs Outputs tional monitoring can be undertaken or mitigation activities can
ed Geospatial Watershed Assessment (AGWA) tool. ARIZONA /" United States of America k is largely similar for both locations. The land cover/use scenarios were obtained from Channel Infiltration (m¥km) | Precipitation (mm) Rainfall be focused. AGWA can compare results from multiple simulations
AGWA is a Geographical Information Systems interface / Steinitz et al. (2003) and Baker et al. (2004), in which the alternative courses of action Plane Infiltration (mm) ET (mm) to compare changes predicted for each alternative input scenario.
that was developed to rapidly apply the Soil and Water Phoenix / were developed in consultation with local stakeholders for the three basic options list- e e——— Pascolatian lowrd There are currently two versions of AGWA available: AGWA 1.5
Assessment Tool (SWAT) and KINematic Runoff and . / ed in Table 1. The present research provides an integrated approach to identify areas Sediment Yiekd (k) s R Run Model and for users with Environmental Systems Research Institute (ESRI)
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impact of landscape change on water provisioning, @  Figure 1. Location of the Willamette and 2o v, vl T exceplons, and recert fends comnee these changes coulz be qﬁgntified and graphically Zﬁ:ﬁ"&i’:ﬁ‘m‘s’.’f""'“ al http://www.epa.gov/esd/land-sci/agwa/ indéx htm
vital ecosystem service in the western U.S. San Pedro River basins. Development | Assumes current land use policies are relaxed and greater . . - ; ; i |

(Open) reliance on market-oriented approaches to land and water use. dIS.$|ayEd using subwatersheds as a comparative http://www.tucson.ars.ag.gov/agwa/
unit.

Table 1. Alternative-Future Scenarios for the San Pedro and Willamette River basins. Figure 2. AGWA Input/Output variables. SWAT example for surface runoff in Willamette River Basin, OR.
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