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The ongoing drought in the Southwestern United States
places pressure on both scientists and practitioners to find
new solutions to water-related issues. In the state of Arizona,
this situation requires that the present state of the ecosystems
and natural resources be re-evaluated to assess their
capacity to sustain the future flow of Ecosystem Services (ES)
to society. In this poster, we present an investigation of the
influence of local land use practices on the water cycle, and
the consequent impact on the supply of Water-Related

Ecosystem Services (WRES) that can provide support for

Calibration

water and land management and decision-making in areas
experiencing water scarcity.
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We propose a methodology for spatially explicit quantification
and evaluation of the WRES within the watershed, and use
the Soil and Water Assessment Tool (SWAT) hydrological
model to derive a set of hydrological indicators from model
simulation for the period 1987-2006.
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Being a water-limited region, the vast majority (approximately
87%) of the incoming precipitation water leaves the system as
evapotranspiration. The different land use types within the

watershed influence the hydrological cycle and, thereby, the

Our study focuses on the Upper Santa Cruz watershed
located mainly in southern Arizona but with a small portion In
the Sonora region of northern Mexico.
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supply of WRES. We assess and map impacts by analyzing
the average annual values of the hydrological variables for
each land use type.
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We highlight the importance of forested lands (evergreen
forests and forested wetlands - approximately 15% of the
watershed area) for providing the highest supply of WRES In
the region and consequently, the Importance of their
preservation. Nevertheless, the predominant land use types
within the watershed (shrublands, urban areas and
grasslands — approximately 81% of the watershed area)
provide the lowest supply of WRES, which significantly
decreases the overall supply of WRES at the watershed
scale.

UPPER SANTA CRUZ WATERSHED N Land use WRES indicators supply classes

SUPPLY OF WATER-RELATED ECOSYSTEM SERVICES A

QUANTIFICATION BY INDICATORS Agricult
5
Forested wetlands _ 4 Deciduous forest
ey S A
~ N
I NS
! 7 \ vé \ 5
LAND USE / r e ¥ \
Sgricdulture s 1 1] . Vel R
eciduous : ——
EVAPO- SOIL . P T e )
forest Open water 0 _ == Cvergreen forest
B Evargreen TRANSPIRATION MOISTURE <& L =
forest = % . oawd ||finch/ year] [inch/year] h\ i F
Shrubland (average, 1987-2006) erage, 1987-20 - 1 Py 4
Grassland 0(13 40 - 13.55) 0(7.28-7.63) N g y |
Barren 1(13.56 - 13.69) 1(7.64 - 7.98) \ . y i 7’ P
I urban 2(13.70-13.84) 2(7.99-8.34) \ S — - -"'-'-'-.": py
3(13.85 - 13.98) 3(8.35 - 8.69) < y S
B Forested wetlands B 4 (13.99 - 14.12) B 4 (8.70 - 9.05) S y o -
Cipan YSter B 5 (14.13 - 14.27) B 5 (9.06-9.40) e, 5 W/
% N ; &
Urban \J P Shrubland
B Grassland
PERCOLATION ek
WATER YIELD RUNOFF . .
[I nnnnnnn [|nch/year] IIIIIIIIII E pOtr Psp!r t SOH m 1
(average, 1987-2006) "¢ . A% =F.|| (average, 1987-2006 (average, 1987-2006) Percolation = = \Water yield
0(0.81-0.84) 0 (1.36 - 1.39) 0(1.01-1.03) f Ff \
1(0.85- 0.87) 1(1.40 - 1.41) 1(1.04 - 1.05) Surface runoff = == Groundwater flow
2 (0.88 - 0.90) 2 (142 - 1.44) 2 (1.06 - 1.08) s | naral B
3(0.91-0.93) 13 (1.45- 1.46) 3(1.09-1.10)
B 4 (0.94 - 0.95) B 4 (1.47 - 1.49) 4 (111-112)
Bl 5 (0.96-0.98) Bl 5 (150 - 1.52) Bl5(1.13-1.15)
‘ SUPPLY CLASS
0 - very low (min)
1-low
GROUNDWATER 2 - relevant
FLOW LATERAL FLOW 3 - medium
[inch/year] [ nchiyear] 4 - h gh
(average, 198 ) average, 1987-2006) I 5 - very high (max)
0(0.19-0.21) 0(0.118 - 0.124) ;
1(0.22-0.23) 1(0.125-0.130) = B e Miles
2 (0.24 - 0.25) 2(0.131 - 0.135) 0 10 20 40 60 80
3(0.26 - 0.27) 13(0.136 - 0.141) .
s (0.28 - 0.29) [ P (0.142 - 0.147) B Kilometers
Il 5 (0.30- 0.31) Bl 5 (0.148 - 0.152) 01020 40 60 80
SUPPLY OF WATER.RELATED }N\ Land use WRES supply classes
Agriculture
CURRENT 1999 FRESHWATER .

PROVISION

Forested wetlands Deciduous forest

»
3_.
Open water " Evergreen forest
-
LAND USE
Agriculture
Deciduous
forest
B Evergreen
forest SUPPLY CLASS Urban Shrubland
Shrubland _
Grassland 0 - very low (min
Barren 1 10K
2 - relevant
B Urban P i) — Barren Grassland
I Forested wetlands B 4 - high
Open Water B 5 - very high (max)
WATER FLOW WATER Freshwater Provision Water flow regulation
REGULATION PURIFICATION
== == \\ater purification

This project has received funding from
the European Union’s Seventh
Framework Programme for research,
technological development and
demonstration under grant agreement
no 294947.

B TN N Miles
0O 10 20 40 60 80

BN T Kilometers
01020 40 60 80


http://swanproject.arizona.edu/
mailto:kbboyanova@gmail.com

