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1. INTRODUCTION

“Today the Santa Cruz is but a sad mirage of a real river”
(Robert Glennon) 1

The Santa Cruz River and the Rillito River along with their tributaries in the Tucson region, are the main reason for 
early Native American and Spanish settlements, which consequently gave birth to the City of Tucson. Even if the rivers 
did not flow regularly, they were able to support life since prehistoric times (Sheridan 1995: 7 and Logan 2002: 27). 
Through multiple erosional cycles, the rivers also formed the alluvial basin within which the City of Tucson lies.

Agricultural, industrial and municipal use have progressively lowered the watertable in the Tucson Basin by extensive 
groundwater pumping. Consequently the once lush riparian corridors were converted into sandy, ephemerals channels. 
The decrease of the watertable brought significant changes in the vegetation changing the riparian ecosystem, 
irremediably altering its ecological values and separating the river system from the urban fabric. 

This thesis is about exploring urban design possibilities to improve the urban/river edge and its environmental interface. 
Riparian corridors within the city carry a series of benefits and opportunities. They are the primary ecological feature 
within the urban fabric, controlling water and mineral nutrient flows and representing routes for animal and plant 
species movement. At the same time they are, or can be, the location where several urban amenities and public 
activities can take place.

Within Tucson metropolitan region the watertable has fallen to levels ranging from -50 to -200ft and the biotic riparian 
communities along the banks and the riverbed were replaced by xeroriparian species. The canalization of the river 
for flood protection  has worsen the scenario transforming the river banks in sterile, unappealing conduits scattered 
inhabited mostly by homeless and opportunistic flora and fauna.This status makes clear the fact that to re-connect 
Tucson with its riparian corridors, new design strategies are necessary. 

1	 GLENNON, Robert Water Follies, Washington, DC, Island Press 2002 p.39

1

Santa Cruz River from the Sentinel Peak
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The Architect is responsible to create the spirit of a thought. And to translate it through 
whatever medium is available... a drawing, a model, a building, a text, or a film

John Hejduk

We have forgotten that the most important characteristic of any city its vibrant social vital-
ity...a vitality that is built on the hope and aspiration of his inhabitants

Joseph Rykwert (1976, rep. 1988) The Idea of a Town MIT Press

If urban design can be described as that art and science dedicated to enhancing the qual-
ity of life in cities, it is necessary rediscover, through the insights that ecology provides, 
first that an environmental view of the city is an essential component of urban design that 
has long been ignored and second, that problems in the larger lan-dscape have their 
roots in cities and solutions must, therefore, also be sought here

Michael Hough (1984) Form and Natural Process Routledge

This thesis intends to be an effort to integrate Urban Design and Landscape Ecological principles to resolve the com-
plex interface between the urban space and the riparian corridor along the Rillito River in the City of Tucson.

Over the years the intensive groundwater extraction has extensively lowered the aquifer, reducing the ecological vi-
tality of the riparian corridor. Today the urban edge of the city avoids the urban dialogue between city and landscape 
corridors. Therefore the objective of this thesis it to provide a different approach to regain a much more civic and eco-
logical interaction between the city and its fluvial corridors.

The dry riverbed and the upland edges can provide opportunities for a series of interconnected open spaces through-
out Tucson and for environmental friendly activities along the riparian corridors, that might act as a spark in the process 
of reconnection, inducing the city of Tucson to turn back its urban front to the rivers edge and create a vibrant riverfront 
amenity.
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The Rillito River is an ephemeral stream, which flows in north Tucson between the Santa Catalina Mountain foothills 
and the flat 20x30 mile alluvial plain in which Tucson lies. The Rillito’s headwaters are located along the Santa Catalina 
Mountains and the Rincon Mountains. Major tributaries include the Tanque Verde Creek and Pantano Wash, which 
converge to form the Rillito River at Craycroft Road. It flows for 13 miles in a northwest direction, parallel to the south-
ern edge of the Santa Catalina foothills, to merge into the Santa Cruz River and includes a total drainage area of 934 
square miles. The river channel averages 250 feet in width1.
As pointed out by the 1985 Rillito River: draft survey report by the U.S. Army Corps of Engineers the river has expe-
rienced prolonged periods of channel narrowing, with abrupt periods of local widening by bank erosion2. The bank 
instability along with the rapid Tucson’s urbanization led to the necessity of a continuous bank protection. Today bank 
stabilization has been achieved through the canalization and stabilization of the river bank by soil-cement slopes. The 
stream bed generally consists of loose sand and gravel covered by sandy silt3. The enclosing of the river into an artifi-
cial channel forced the fluvial dynamics into the channel itself rather than on the lateral floodplains. Therefore, from an 
aerial view of the river it would be relatively simple to recognize areas where the river is eroding by areas where the 
gentle slope of the riverbed forces it to deposit sediments, creating low terraces (sandbars).

Flows in the Rillito River are extremely variable and depend on the amount of precipitation in the nearby mountains 
and drainage from the urban core. Basically they are concentrated in two seasons: one from July through September 
and the other from December through March.In 1858 the Rillito River supported cottonwood, ash and willow on the 
riverbed and mesquite, desertscrub and grasses on the floodplain4. Heavy grazing first and extensive groundwater 
pumping for agricultural and civic use, severely impacted the riparian ecosystem, modifying the vegetation and low-
ering the watertable. Today the watertable along the Rillito River ranges between minus 25 and minus 50 feet5 (see 
Appendix 8.2, pg. 51). 
The relatively higher watertable along the Rillito River (in other districts of Tucson it can be at minus 300 feet) allows 
Pima County and the City of Tucson, along with the U.S. Army Corps of Engineers to establish two ecosystem restora-
tion projects on the Rillito River:

a) The Swan Wetlands Project runs along the south bank of the river from Craycroft Road to Columbus
 Boulevard. It aims to re-establish native vegetation through a system of water harvesting basins and
 channels, using treatment water to nourish plants during the establishment period.
b) El Rio Antiguo Project consists of the portion of the River from Craycroft Road to Campbell Avenue
 for a length of 4.8 miles. It plans to re-establish cottonwood/willow, mesquite and shrub communities
 into low terraces in the river channel, using water from water harvesting basins at tributary mouths
 and, in dry periods, from effluent plants. A series of gabions protect the vegetation from flood events.

In addition, the City of Tucson and Pima County Park Departments have established along the Rillito River banks 
a multi-use path which follows the river from Craycroft Road to the I-10. The path on the north bank is paved and 
dedicated to pedestrian and cyclist traffic. The south bank is not paved and is dedicated to pedestrian and equestrian 
traffic6.

This report focuses on a section west to the El Rio Antiguo project, between Campbell Avenue and Oracle Road. The 
site is defined by a great diversity in land use, ranging from low density residential to commercial development and 
characterized by unique visual characters of the Rillito River, the Catalina Foothills and the Catalina Mountains. 

1	 U.S. Army Corps of Engineers Rillito River: draft survey report Los Angeles District, Los Angeles 1985 pp.3-4 to 3-6

2	 U.S. Army Corps of Engineers Rillito River: draft survey report Los Angeles District, Los Angeles 1985 fig.1-20
3 U.S. Army Corps of Engineers Rillito River: draft survey report Los Angeles District, Los Angeles 1985 pp. 2-1

4	 Smith G.E.P. 1910 cited in Water Resources and the Sonoran Desert Conservation Plan Pima County, July 1999, Tucson, Az
5 Gelt, Joe, Jim Henderson, Kenneth Seasholes, Barbara Tellman, and Gary Woodward Water in the Tucson Area: Seeking Sustain  
 ability Tucson, University of Arizona, College of Agriculture, Water Resources Research Center, 1999, ch.3
6 http:\\www.pima.gov\nrpr\places

Downtown Urban Design Studio
Ignacio San Martin
Nasa Photograph 
http://earth.jcs.nasa.gov
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INTRODUCTION

Riparian corridors are regional routes use by plants and animal species for movement throughout the landscape. Addi-
tionally, the riparian corridors regulate water, and mineral nutrients. As a consequence the riparian corridors are the most 
diverse and complex ecosystems.  On the other hand, riparian corridors offer benefits to the urban environment.  At the 
urban scale rivers have, or rather should have, a significant visual interest. Rivers banks offer multiple opportunities for 
open spaces where a diversity of activities and environments can be experienced.

In Tucson, riparian corridors are characterized by an extremely low watertable and irregular flash floods. The depth to 
water1 and the force of floods have significantly reduced their ecological functions transforming once extensively veg-
etated rivers into sandy corridors, scattered with desert vegetation devoid of any visual interest. Accordingly the city has 
limited interactions with the rivers and riparian edges. The rivers edges are characterized by adjoining parking lots, utility 
service areas or by high-fenced backyards of residential development.
Consequently the space between the city and the river is a critical area for the regeneration of the river corridor. 

A one and a half mile segment of the Rillito River was analyzed in order to achieve a clearer understanding of the charac-
teristics and dynamics that regulate a desert river in an urban environment.  The site was utilized as a generic prototype  
section of the entire Rillito River to generate potential design strategies for a future master plan.

This analysis questions the river through the following sub-sections:

5.1.1. River Morphology and Floodplain
5.1.2. Floods and Precipitation
5.1.3. Edge Conditions
5.1.4. River Access
5.1.5. River Channel

1 “depth to water”  is a term used to describe the distance from land surface to the aquifer Rillito River between Oracle Road and Rillito River Park,Aerial view

Rillito River at 1st Avenue bridge, looking North

Rillito River between Oracle Road and Stone Avenue, looking North
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Rillito River Channel from Stone Avenue Bridge looking East

Rillito River Channel from Stone Avenue Bridge looking West

RAMPART

MULTIFAMILY
RESIDENTIAL DEVELOPMENT

RIVERBED

VEGETATION ALONG
the SANDBARS

COMMERCIAL OFFICE BUS TERMINAL

ACCESS RAMP

SERVICE ENCROACHMENT
into the RIVERBANK

RIVERBED SANDBAR
UTILITY POLES ACCESS

RAMP SURFACE DRAINAGE 
OUTFALL

COMMERCIAL DEVELOPMENT



4.1. RIVER MORPHOLOGY & FLOODPLAIN 
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100yr FLOODPLAIN

EROSION / RIVERBED

SEDIMENTATION / SANDBAR

The entire valley was at that time [1858] unbroken forest, prin-
cipally of mesquite, with a good growth of grama and other 
grasses between the trees. The river course was indefinite, 
a continuous grove of tall cottonwood, ash, willow and walnut 
trees [...].  In the fall of 1872 there was a great demand for 
hay and the grass was cutoff. [...] New and unusual floods cut 
out a wide channel, washed the big cottonwoods away, and 
exposed the white sand.1

(Smith, 1910)

Since 1910 the Rillito River has experienced further widenings of the 
channel and the canalization of the banks, to protect private prop-
erties and Tucson’s infrastructures from banks erosion. Today, the 
Rillito River 100 year floodplain is essentially contained within the 
river banks.

The channalized river has established its own morphology through 
meandering during occasional floods. Therefore it is possible to dis-
tinguish two types of areas on the river channel: the riverbed and a 
series of low terraces (sandbars). Along the riverbed the river erodes 
the banks’ surface and water flows during floods.

Historically the biotic community that characterized the Rillito River 
was, using the classification depicted by Brown2, the Sonoran Oasis 
Forest and Woodlands. Over the years it has been slowly substituted 
by the Sonoran Riparian Deciduous Forest and Woodlands and by 
the Sonoran Riparian Scrubland and currently, is a mixed of these 
communities.
According to the Sonoran Desert Conservation Plan3, along the Rilli-
to River can be found broad patches of saltbush and burrobrush, 
limited and linear patches of cottonwood-willow and linear, with vari-
able width, patches of mesquite bosque.

1 SMITH, G.E.P. cited in Water Resources and the Sonoran Desert Conserv
 ation Plan, Pima County, Tucson, Az July 1999
2 BROWN, David E, Biotic Communities Soutwestern United States and
 Northwestern Mexico, University of Utah Press, Salt Lake City, 1994 
3	 Preliminary Riparian Protection, Management and Restoration Element
 Pima County, July 1999, Tucson, Az table 1 pp.14
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RILLITO RIVER CROSS SECTION: flood levels at Dodge Avenue

The comparison of the flood levels during the last twenty years 
shows a stable level along the sandbar. This area would be se-
verely flooded by intervals of  50years. 

An analysis of floods since 1987 depicts the average flood level at 
4.78 feet. The 8 feet level has been surpassed only three times; 
two of which in 2006 (See appendix 8.2).

The height of the sandbar varies along the river. Several measure-
ments taken by the author, however, identify the average height of 
the sandbar at 5 feet, in the area under investigation.

In 2006 the Rillito River reached the highest level since the begin-
ning of the 20th century1. Therefore it could be supposed that 2006 
flood was a 100 year event and that, possible open spaces along 
the sandbars could be threatened mainly by 50 year and above 
occurences. 

� According to Nick Melcher, cited in Beal, Tom “Rillito River at Record   
 Levels” in Arizona Daily Star, 07/31/2006 the Director of the Arizona   
 Water Science Department of the U.S.Geological Survey was the 
 highest recorded in 95 years of measurements

	

100yr flood (13.78ft)

50yr flood (11.78ft)
15yr flood (4.35ft)

sandbar

at DODGE Ave

http://azstarnet.com
Rillito River 2006 flood

http://azstarnet.com

Rillito River 2006 flood

Data Source: http://nwis.waterdata.usgs.gov
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CONDITION 1:

- Wide spaces on both reaches
- Paved and un-paved pedestrian routes aon both edges
- One story residential on the south side
- Un-paved parking lot of the Rillito River Park on the north side

CONDITION 2: 

- 20 feet wide paved pedestrian path on the north side
- 120 feet wide partially paved pedestrian path on the south side
- Parking lot of 1 story commercial development on the north 
side
- Backfront of 6 storeys residential development on the north 
side
- Fenced edges on both side

CONDITION 3: 

- 20 feet wide paved pedestrian walk on the north side
- 120 feet wide partially paved pedestrian path on the south side
- 2/3 storeys residential on the north side
- Bus terminal, 10 storey office or low rise commercial on the 
south side
- Fenced edges on both side

CONDITION 4: 

- 60 feet wide paved pedestrian path on the north side
- No pedestrian path on the south side
- Tucson Mall parking lot or access road to parking lot on the south 
side
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The urban edge with the river is always characterized by secondary 
space such as parking lots and service areas. The interface with the 
river edge is often delineated by solid barriers such as chain link or 
wrought iron fence, or by walls higher then six feet.  
 
Both Rillito’s edges are defined by narrow landscaped pathway. The 
North path is paved and dedicated mainly to pedestrian and bicycle 
traffic. While the south path is unpaved and thought mainly for pe-
destrian and equestrian. 
In some locations the pathway is abruptly interrupted by city spaces 
(i.e. parking lots) and the edge is solely represented by hedgerows 
and concrete walls, breaking off the system of continuous pedestrian 
trails along the Rillito River.

Parking lot at Rillito River and Stone on the South side

BUILDING
SETBACK

PARKING LOT RIVER EDGE

Non-existent edge along Tucson Mall’s parking lot

PARKING
GARAGE

RILLITO
RIVER

SHOPPING 
MALL

ACCESS
ROAD

South Path between Stone Ave and 1st Ave
North path along the Rillito River Park

At Tucson Mall path ending in a parking lot;
the Rillito River is behind the hedgerow.

PARKING
GARAGE

PEDESTRIAN 
PATHWAY

PARKING
LOT

HEDGE

RILLITO
RIVER BELOW
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Today, access to the river channel is provided exclusively by ramps, 
which run parallel to the river banks. Ramp’s length vary accord-
ing with the difference in level between the edge and the riverbed. 
Generally, they are characterized by gentle slopes (5%), which allow 
potential pedestrian, equestrian and cyclist traffic to enter into the 
riverbed. Width usually measures 15 feet.

Ramps edges are made of a soil-cement mixture as the banks. As a 
consequence they do not break the visual continuity of the retaining 
walls and blend into the surrounding. Ramps pavement when oc-
curs, is generally made by applying a light layer of asphalt. 

Ramps generally are located allowing landing either on the sandbar 
or on the riverbed.

Access ramp on the South side at Rillito River and Stone Ave

Access ramp on the South side at Rillito River and Stone Ave

Access ramp at Santa Cruz River and Speedway

RAMPART
ACCESS
RAMP

RIVERBEDDEPOSITIONAL
SANDBAR
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River dynamics distinguish two areas on the river channel. The ero-
sional area of the riverbed, which is characterized by sand, silt and 
gravel deposits, and the sandbar where vegetation grow spontane-
ously. The type of vegetation that characterizes the sandbar, how-
ever, is difficult to delineate. Reports from the U.S. Army Corps of 
Engineers show the presence of multiple species both riparian and 
non-riparian1. 
At present this report has not been able to verify the ecological sig-
nificance of the sandbars. Further investigation is necessary to es-
tablish a more precise assessment on the river channel ecosystems 
and on the potential for providing a suitable habitat for species.

The impact of the retaining walls on the river visual environment is 
particularly relevant. The stabilization of the banks has created an 
extremely long and straight wall. Visually, dealing with the soil-ce-
ment banks becomes a critical issue because any possible activities, 
on both the sandbar and the upland edges, will have the soil cement 
as a primary background. To solve this issue further research, re-
lated with the hydrological dynamics of a dry river and the impact of 
the retaining wall on a [dry] riparian ecosystem, is necessary. 

The channel depth dampen the city noise creating a  quiet space well 
suitable both for active and passive recreational activities.

1	 U.S. Army Corps of Engineers Rillito River: draft survey report Los 
 Angeles District, Los Angeles 1985 ch.4 and Rillito River Survey Report 
 and Environmental Assessment, Los Angeles District, Los Angeles 1986
 pp.EA 29-35

Rillito River Channel at Stone Avenue looking East from the riverbed

RAMPART

MULTIFAMILY
RESIDENTIAL DEVELOPMENT

RIVERBED VEGETATION ALONG
the SANDBARS

RIVER PATHWAY--

Rillito River from the middle of the riverbed.
The imposing visual impact generated by the the sandy riverbed and the banks 

100 yr flood  event - 14 ft

sandbar avg level - 5 ft
25 yr flood level - 4.8 ft

NEGATIVE VISUAL IMPACT
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Several significant issues emerge during the site analysis including:

- lack of continuity between urban edge and river edge

- urban edge delineated by high fences and service corridors

- river edge facing private service areas and parking lots or parking garages

- lack of continuity of pedestrian movement

- minimal urban design quality of river access

- lack of diversity in river access

- low quality of space on the riverbed

- imposing visual impact of the soil-cement banks

To improve existing conditions the City must face the river edge with a positive urban landscape 
quality. This report investigate the possility of improving the Rillito River edge through clusters of 
interventions on the riverbank edges, providing access to the riverbed and minor intervention on the 
sandbars.

BEFORE AFTER
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INTRODUCTION:

This research began with a preliminary case study research, looking for ecological design strategies applicable in the 
revitalization of Tucson’s rivers, and more specifically on the Rillito River. 

Urban transformations often avoids the application of ecological principles. Some case studies emphasize the neces-
sity of having more focus on ecological linkages between man and environment. Thus, seeking for a design practice to 
be based on ecological principles in order to integrate the concept of urban design with nature1.

Case Studies investigations have follow the methods proposed by Robert Yin (1994 and 2003) and Bill Gillham (2000) 
and supported by similar approaches to evaluate architectural projects such as that provide in Wayne Attoe (1987).
For this research case studies were selected according to:

-   their location in arid environment,
- their research of objectives related to urban edges
- their application of flood control techniques and re-introduction of water in dry river and riparian corridors.

The results of the case studies research indicate how:

1. River re-vitalization projects are often connected to flood protection

2. Flood protection is pursued by:
  a. Upstream Retention Basins
  b. Diversion Channels
  c. Re-establishment of the natural meandering of the river

3. As stated by Edward Cook: “[...] it was recognized that re-creation of the [the Salt River] riparian corridor in its previ-
ous form was not possible nor completely desirable. Many changes have occurred and current condition would not 
support complete replication. The objective became the creation of a synthetic - natural - landscape that accommo-
dates the functions of a a natural river regime and uses the elasticity of a balanced ecosystem to accomodate human 
activity”2

Presently most streams in the Tucson Metropolitan Area have already achieved some flood control measures throught-
he canalization of the river channel. As a consequence solutions from the case studies realted to flood control tech-
niques are not realistical feasible here.

As such the case studies research for this report was ineffective, Therefore the research shifted to finding a new ap-
proach that questions the existing river’s edge and proposing design principles to transform the relationship between 
the city of Tucson and its riverfronts.

1 HOUGH, Michael City Form and Natural Process New York, Routledge, 1984 p.5
� COOK, Edward A. “Ecosystem modeling as a method for designing synthetic fluvial landscapes: a case study of the Salt River” in   
 Arizona in Landscape and Urban Planning n.4, July 1991 pp.291-308



A
H

A
K

AV
 T

R
IB

A
L 

PR
ES

ER
VE

 P
A

R
K

C
ol

or
ad

o 
R

iv
er

 In
di

an
 R

es
er

va
tio

n,
 

P
ar

ke
r, 

A
Z 

19
94

-2
00

0
 F

re
d 

P
hi

lli
ps

, A
S

LA

RIO SALADO BEYOND the BANKS PLAN
Phoenix, AZ 2000-2008
 Ten Eyck Lanscape Architects

SAN ANTONIO RIVER IMPROVEMENT PLAN
San Antonio, TX 1993-2010
Sasaky, Walker & Associates Architects (SAW), 
Houston, TX - Ford, Powell & Carson Architects 
& Planners

GUADALUPE RIVER PARK MASTERPLAN
San jose’, CA -1990-2008
Hargreaves Associates

TEMPE TOWN LAKE
Tempe, AZ 1994-1999
 City of Tempe, Water Department

TU
R

IA
 R

IV
ER

Va
le

nc
ia

, S
pa

in
 1

97
6 

- 

14

5.1. CASE STUDIES

FROM ECOLOGICAL RESTAURATION TO URBAN AMENITY

Range in the focus of intervention found in the Case Studies
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AHAKAV TRIBAL PRESERVE PARK-
Colorado River Resevation, Parker, Az
1994-1999 Fred Phillips 

Through an artificial levee water was dredged out 
from the Colorado River, to re-establish a wetlands 
on a dried out section of the river. The water re-
stored the marsh allowing future planting on the ad-
jacent areas and habitat restoration.

Landscape Architecture 03/2003

GUADALUPE RIVER PARK
San Jose’, Ca
1989-2008 Hargreaves Associates

To protect Downtown from floods a system of bypasses 
diverts water from the main river creating a constant slow-
moving channel flow on the riverbed and protecting the veg-
etation on the banks. The constant running water and the 
shadow provided by the vegetation allow the re-introduction 
of fish habitat.
Design guidelines force the development on the river edge 
to have a dialogue with the river, by open spaces oriented to 
the river, wide pedestrian vegetated terraces and the use of 
landscaping as integrant part of the buildings.

SAN ANTONIO RIVER
San Antonio, Tx
2000-12 Sasaki, Walker & Associates

Water from four upstream treatment plants was re-
introduced to provide a constant flow on the dry riv-
erbed. Downtown protection is provided by a series 
of upstream gateways and by the re-establishment 
of the floodplains in more suburban areas.
The river is also seen as linking elements between 
cultural reaches connecting historical missions with 
museums and the central Riverwalk.

http://www.sara.org

http://www.sara.org

TEMPE TOWN LAKE
Tempe, Az
1994, City of Tempe Water Department

Eight bladders on the Salt River bed contain water to create 
an artificial lake along Downtown Tempe. A clay layer and 
and a discharge control system dimish the amount of water 
that percolates into the aquifer.
Along the lakefronts real estate developments and recre-
ational activities take place.

TURIA RIVER
Valencia, Spain
1976-

To protect downtown from floods the River was diverted up-
stream, leaving an eight mile dry riverbed. 
The development of a series of recreational activities such 
as sports fields, playgrounds, pedestrian trails, gardens and 
museums has been set on the riverbed, creating a continu-
ous pedestrian environment with a vast diversity of ameni-
ties.

RIO SALADO RIVER
Phoenix, Az
2000-08 Ten Eyck Architects

Riparian vegetaion is re-introduced on lateral ter-
races using water from a series of dismissed wells 
and from runoff. The distribution occurs through a 
low-flow channel and a system of pipes. The terrac-
es provide also tracks for hiking, biking and horse-
riding. 
Protection from flood is therefore provided by the re-
introduced vegetation and by a series of upstream 
dams along the Salt River.

courtesy of Young Soo Kim courtesy of Young Soo Kim
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SPORT / RECREATIONAL
ACTIVITES

GOALS INTERVENTION CHARACTERISTICS CROSS SECTION

-HABITAT RESTORATION

-ECO-CULTURAL EDUCATION

-STRENGHTENING of TRIBAL TRADITION

- FLOOD CONTROL

-HABITAT RESTORATION

-RIVER-CITY RECONNECTION

-FLOOD CONTROL

-HABITAT RESTORATION

-CREATION of a CULTURAL CORRIDOR

-HABITAT RESTORATION

-NATURALISTIC FLOOD PROTECTION

-LONG TERM DEVELOPMENT

-ECONOMICAL DEVELOPMENT

-FLOOD PROTECTION

-HABITAT RESTORATION

- FLOOD PROTECTION

- MULTI-RECREATIONAL DEVELOPMENT

- CONSTRUCTION of an ARTIFICIAL LEVEE WITH WATER-CONTROL-STRUC-
TURE

- DRAINAGE of WATER from the MAIN CHANNEL

- REPLACEMENT of INVASIVE SPECIES with NATIVE

- DEVELOPMENT of RECREATIONAL FACILITES

- CONSTRUCTION of a BYPASS SYSTEM and a LOW FLOW CHANNEL

- BANK REINFORCEMENT

- INCREASE PUBLIC ACCESS to the RIVER

- EXTEND the RIVER into the CITY through UPLANDS RIPARIAN LANDSCAPING

- REPLACEMENT of the CONCRETE CULVERT with CRIB WALLS, VEGETATED SLOPES 
and COBBLESTONE CHANNEL

- RE-INTRODUCTION OF NATIVE VEGETATION 

-IMPROVEMENT RECREATIONAL FACILITIES (PORTALS, BENCHES, TRAILS)

- LIMITATION and INTEGRATION of NEW DEVELOPMENT 

- CONSTRUCTION of LOW FLOW CHANNEL and PLACEMENT of PIPE WEB

- CONSTRUCTION of the GATEWAY and of the OVERBANKS STRUCTURE

- RE-VEGETATION of RIVERBED AND TERRACES

- CONSTRUCTION of the ARTIFICIAL LAKE

- REAL-ESTATE DEVELOPMENT on the UPLANDS

- HABITAT RESTORATION at the EDGES

- DEVELOPMENT of RECREATIONAL and CULTURAL FACILITIES on the LAKE-
FRONTS

- DIVERSION of the RIVER

- DEVELOPMENT of a SERIES of OPEN SPACES on the RIVERBED

- CONSTRUCTION of NEW BRIDGES and REPRESENTATIVE BUILDINGS both 
on the RIVERBED and on the UPLANDS

http://www.sara/org

Rio Salado Beyond the Banks Plan

Guadalupe River MasterPlan



6. DESIGN STRATEGIES
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INTRODUCTION:

The current condition along the Rillito River makes clear the presence of three disconnected spaces along the corridor: 
1) city’s edge, 2) the river’s edge and 3) the space between them. The city’s edge corresponds to the limit of the urban 
development. Currently Tucson is moving away from the Rillito River rather than merging with the River. As a conse-
quence the river environment, composed by the river channel and the upper pedestrian pathways, is mostly character-
ized by narrow stretches of landscape intermixed with service spaces and parking structures, that separate the city and 
the river through an undefined, detrimental area.

Therefore, the key to transform the narrow uninviting corridors along the Rillito River into livable civic spaces is the 
merging of the riparian edge with the urban edge, transforming this non-place into a new edge, which would provide for 
a variety of places and activities able to attracting people and to creating an active, vibrant dry-riverfront.
The diversity of experiences could then continue in the riverbed. Access to the river can be provide via a variety of 
access types. Additionally the riverbed, respecting flood constraints, can be thought of as a space to enjoy some tem-
porary activities, which should be planned in according with the characteristics of the development.
Design strategies deal with both existing conditions and possibilities for future development. They are arranged in the 
following sub-sections:

6.1. URBAN EDGE
 6.1.1. EXISTING RESIDENTIAL DEVELOPMENT
 6.2.1. EXISTING PARKING LOT
 6.3.1. EXISTING COMMERCIAL DEVELOPMENT
 6.4.1. POSSIBILITIES for URBAN IN-FILL

6.2 RIVER EDGE
 6.2.1. PROPOSAL 1
 6.2.2. PROPOSAL 2
 6.2.3. PROPOSAL 3
 6.2.4. PROPOSAL4

6.3. RIVER ACCESS
 6.3.1. PROPOSAL 1
 6.3.2. PROPOSAL 2
 6.3.3. PROPOSAL 3
 6.3.4. PROPOSAL 4

6.4. SANDBAR INTERVENTIONS
 6.3.1. PROPOSAL 1
 6.3.2. PROPOSAL 2
 6.3.3. PROPOSAL 3

CITY:
the design of the urban edge is 
moving away from the river

RIVER:
the river is isolated from the urban edge

IN-BETWEEN:
lack of permeability between 
the urban and river edge

EXISTING CONDITIONS: DIFFERENT DOMAINS WITHOUT INTEGRATION

PROPOSED SHIFT in the RELATIONSHIP between the URBAN EDGE and the RIVER EDGE



6.1. URBAN EDGE 
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INTRODUCTION:

The analysis of the Rillito River edge between the city of Tucson and the Rillito River illustrates the presence of two 
distinct edges: the urban edge and the river edge.The urban edge is characterized by buildings regularly oriented to 
the city, rather than to the river, leaving the rear space for service areas or parking lots.
The relationship between the existing development and the pedestian path is normally defined by metal fences or 
high walls. Along the Tucson Mall, the path is abruptly interrupted by a parking lot for about 800 feet, until the Stone 
Avenue bridge.

Sections 6.1.1. to 6.1.3. study the interface between the existing urban edge and the river edge examining the relation-
ships between the walkway and the three main forms of development characterizing the site. Section 6.1.4. suggests 
possibilities for in-filling development that takes advantage of the particularities of the location. 

The general principles suggested are:

- INCREASING ACCESS to the River
- REPLACING FENCE greater then 7 feet with lower then 5 feet or using a berm buffer and vegetation
- EXTENDING the RIVER into the URBAN FABRIC, using a design landscaping integrating urban and riparian typolo-
gies.
- CREATING BUFFER SPACES between building and walkways that can be filled with recreational spaces or exterior 
retail spaces.

BEFORE AFTER
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6.1.1. URBAN EDGE ALONG EXISTING RESIDENTIAL DEVELOPMENT

Currently, the interface between public and private spaces is defined 
by high screens which strongly separate the riverwalk from houses.
 
To improve the condition it is suggested lowering the fences and the 
redefining the fence itself. Today there are generally three types of 
fence: walls, chain link and wrought iron fence. Lower walls alternat-
ed with hedgerows and smaller fences could provide for a diversity 
of edge conditions that contrasts with the monotony of the soil-ce-
ment walls from the other side of the river.

Paths and vegetation could provide for multiple opportunities to cre-
ate connections with existing building, providingan attractive edge, 
while maintaining an adequate degree of separation between public 
and private space.

This space between the property line and the pedestrian walk can 
be a great opportunity furnished resting areas, shaded by trees or, 
eventually, for more active recreational spaces.

RIVER EDGE URBAN EDGE PRIVATE PROPERTYRIVER

LANDSCAPING
EXISTING 
RESIDENTIALEXISTING PATHWAY

BUFFER

WOODEN PATHWAY

Rillito River Channel at Stone Avenue looking East from the riverbedEXISTING CONDITION

PROPOSAL ALTERNATIVE
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6.1.2. URBAN EDGE ALONG EXISTING PARKING LOT

As the development of the riverfront proceeds parking lots should 
be replaced by 2-3 stories mixed use buildings or open spaces for 
recreational activities.

A rapid change, however, is unlikely. Therefore the relationship be-
tween the river edge and  parking space could be thought as an 
opportunity to creating a visual connection between the river and the 
city. Landscaping should be focused on to emphasize water conser-
vation using xeroriparian species.

Tree lined paths and replacement of the asphalt pavement through 
the parking lot, can create a direct link with the buildings. Thus en-
couraging pedestrian movement from commercial and offices to the 
riverwalk rather than directly to the vehicles.

RIVER EDGE URBAN EDGE PARKING LOTRIVER

PARKING LOT
ACCESS to 
RIVER 

PATHWAY HEDGEROWLANDSCAPED
BUFFER
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6.1.3.  URBAN EDGE ALONG EXISTING COMMERCIAL DEVELOPMENT

The relationship between commercial development and the river 
edge is a cornerstone for the development of a new, vibrant river-
front. Retail spaces attract people. On the other hand a better envi-
ronment which people like to enjoy can improve their business.

The space between commercial building and the river edge can be 
considered as an extension of the retail activity, such as coffee ou-
side shops, and alternated with spaces for small recreational activi-
ties among landscaped resting spaces.

Pergolas and porticos can provide both a continuos shaded pedes-
trian walk and a direct link with a river path. Thus allowing for a con-
tinuos corridor where people can enjoy a multiplicity of spaces and a 
diversity of experiences.

LANDSCAPING
AREA

WOODEN PERGOLA

RIVER EDGE URBAN EDGE BUILDINGRIVER

PORTICO

RETAILRETAIL PATIO
PAVED PATHWAY
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6.1.4. URBAN EDGE: POSSIBILITIES for URBAN IN-FILL

New development opportunities along the riverfront would added 
benefits of for in-fill strategies, using the ground floor of the building 
for retail spaces.

Future designs should consider the space between the building 
and the river as an opportunity to create an intermediate area that 
weaves the city and the river together. 

Future design guidelines should address strategies for detailing 
buildings’ height, materials, and parking lot locations.  In addition the 
design guidelines should suggest the placement of main entrances 
to the new development from the river side and the creation of new 
intermediate spaces such as the creation of terraces and loggias or 
public spaces providing views of the river.

RIVER EDGE URBAN EDGE BUILDINGRIVER

PAVED PATHWAY

WOODEN DECK

CANVAS SHADE STRUCTURE

RETAIL
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INTRODUCTION:

The river edge along the Rillito River is for the most part demarked by paved or un-paved, landscaped pedestrian 
pathways.In some locations however, the pathway system is interrupted abruptly by the margins of the city develop-
ment.

Sections 6.2.1. to 6.2.4. intends to provide suggestions for the development of missing paths and for the creation of 
diverse spaces along the river edge that can provide for a multiplicity of experience.
Widening and diversify the pathways wherever possible should be the main principle to follow, but sometimes existing 
development does not allow it. Consequently, the primary variable that drove the design was the width of the pedes-
trian pathway. Suggested paths range from a minimum of twenty feet to a maximum of fifty feet. 
Other aspects taken in consideration are the necessity for shade and and the possibility of enjoying views of the Rillito 
River and the Santa Catalina Mountains.

6.2. THE RIVER EDGE
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6.2.1. THE RIVER EDGE: PROPOSAL 1

Proposal 1 represents the minimum path width suggested to support 
both a pedestrian and bycicle traffic.

20 feet of space should be equally divided between the path and a 
berm separating from the parking lot.

To provide shade, trees could be disposed on the berm and alter-
nated with local vegetation. 
Seating along the edge of the berm could be composed of sand-
stone of wood allowing people to sit in the trees’ shade.

RIVERBED

PEDESTRIAN
PATHWAY

BERM
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6.2.2.THE RIVER EDGE: PROPOSAL 2

Proposal 2 suggests maintaning a minimum path’s width to alternate 
trees and light-weight structures. Thus providing for a diversity of 
shade and environment, which could create more attractive spaces 
to walk or rest.

Existing pedestrian corridors are often directly exposed to the sun 
and when shade is provided, it is mostly given by trees. In addition a 
long, straight path can result monotonous and lead people to cover 
the distance as rapidly as possible. 

Broadening the path could provide opportunities for more articulate 
structures. The ten-feet width does not allow to create different ways  
and levels between pedestrian and bike path.

RIVERBED

PEDESTRIAN
PATHWAY
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Proposal 3 provides a wider pathway creating more desing opportu-
nities but also additional space for leisure activities.

The typology of recreational activities should be related with the char-
acteristics of the surrounding environment. Generally larger spaces 
creates a greater range of possible activities.

Thus, the corridor can be alternated with small playgrounds, resting 
spaces and neighborhood parks. All creating a continuos fluctuation 
between active and passive spaces surrounded by local vegetation.

6.2.3. THE RIVER EDGE PROPOSAL 3

RIVERBED

PAVED PATHWAY

PAVED PATHWAY

UNPAVED PATHWAY

BERM
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Proposal 4 provides an extension over the river. The pathway 
would extend over the Rillito at specific locations, for specific 
views or large public gathering.

The suspended deck would create a new space between the 
city and the river, a pedestrian balcony, where the Rillito can be 
experienced from a different point of view and where the views 
of the Catalina Mountains can be enjoyed in the tranquil river 
environment.

6.2.4. RIVER EDGE: PROPOSAL4

SUSPENDED
DECK

RIVERBED

PEDESTRIAN
PATHWAY

LANDSCAPED
AREA

BERM
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INTRODUCTION:

The site analysis showed how access to the riverbed is provided solely by asphalted ramps. Ramps and retaining 
walls are made of the same external material of the stabilized banks, creating a visually, continuous flat surface. Hence 
access takes  a critical role in the interruption of the continuity of the banks.

Assuming as the main postulation the existing flood dynamics, this study places emphasis on multiple access types 
to the riverbed. 

The main principles which regulate the following design proposals are: 

a) the LOCATION of ACCESS to the sandbars only, where sedimentation is occurring. 

b) ARRANGING the ANGLE of the STRUCTURES which emerge into the river, in accordance to the flow direction, and 
by placing SLOPING SURFACES along the structures to reduce the amount of deposition

c) REDUCE the VOLUMES of STRUCTURES that extend beyond the river banks, in order to avoid significant chang-
es in flood characteristics.

6.3. RIVER ACCESS
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6.3.1. RIVER ACCESS: PROPOSAL 1

PROPOSAL 1:

A series of small terraces can provide an opportunity for moving 
people from the river edge to the sandbar and to create a series of 
small intermediate spaces with an overview of the entire channel.

Steps can be accomodated on the sides of each terrace and the 
empty space can be filled with benches, drinking fountains and 
shading structures and/or trees.

The terraces not used by stairs can be planted. 
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6.3.2. RIVER ACCESS: PROPOSAL 2

PROPOSAL 2:

Stairs, alternated with seating platforms represent another option 
that can create an intermediate space between the upper edge and 
whatever activity takes place over the sandbar.

A tunnel would reduce the solid mass protruding into the river. The 
solution was dismissed because a tunnel would create: a) a debris 
collector, consequently increasing the load which the lower structure 
should bear and b) a shelter for homeless, reducing the possible 
amount of users of the riverbed.
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6.3.3. RIVER ACCESS: PROPOSAL 3

PROPOSAL 3

Considering the volume of water and debris carried by the river during 
floods, proposal 3 attempts to minimize the mass protruding into the river, 
by extending the stair access into the existing river bank.

The new “niche” with its retaining structure would house two flights of 
stairs. As a consequence the only part that modifies the river’s existiing 
geomorphology would be the area just before reaching the sandbar. The 
“niche” however would be filled only at flooding interval above the 50 year 
interval.
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6.3.4. RIVER ACCESS: PROPOSAL 4

PROPOSAL 4:

Access to the sandbar should be guaranteed not only to pedestrian, 
but also to other types of traffic, such as bike and equestrian. In 
addition providing a certain degree of activities  on sandbars and 
riverbed could entice the presence of temporary vendors.

Proposal 4 suggests the integration of a system of stairs parallel to 
a ramp. The development of this twosome can run parallel to the 
river bank providing for the minimum protrusion into the riverbed 
between all the proposed solutions.

To diminish the impact of the flood on the structure a slope should 
be thought on the stairdeck edge, providing for a place for planting, 
resting or sunbathing.
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6.4. SANDBAR INTERVENTIONS

INTRODUCTION:

Currently the river channel is formed by two separate surfaces. The riverbed proper and the well established depo-
sitional sandbars. The riverbed, primarily a sandy stretch is where the river flows in periods of heavy rains, while the 
sandbars are characterized by vegetation and by a more compact soil.

Activities on the river channel should be carefully designed.  It is undeniable how a level of intervention is required to 
transform an extremely unappealing corridor in a place which the community can enjoy.

The main principles followed in the redesign of the river channel are as follows:

- CONSIDERING the RIVERBED as a “BEACH”. As such placing in the riverbed a series of beach activities such as 
beach-volleyball and beach-soccer which requires no permanent structures

- USING the SANDBAR for the MAJORITY of the INTERVENTIONS. Which can range from mainly passive (i.e. rest-
ing and sunbathing spaces) to more active (i.e. playgrounds). The degree of activities to implement, however, is a 
function of the upland development. Some areas could develop more active spaces while with residential development 
a series of passive recreational spaces could be more appropriate

- PROVIDE for SHADE

Upstream the site the U.S. Army Corps of Engineers and the Pima County are implementing two restoration projects 
along the Rillito River, using effluent and run-off water.
According to several documents from the Sonoran Desert Conservation Plan the reclaimed pipeline used to nourish 
vegetation in dry period in these areas, runs close to the site under this study. Hence it is possible to aproximate that 
part of the treated water can be used to re-introduce some vegetation along this reach of the Rillito River.

The types of vegetation to re-introduce should be the ones with lower need of water.1

1 According to the Preliminary Riparian Protection, Management and Restoration Element document from the Sonoran Desert Conserva 
 tion Plan, Desert Upland (Saltbush, Creosotebush) and Xeroriparian (less dense mesquite).	
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6.4.1. SANDBAR INTERVENTIONS: PROPOSAL 1

PROPOSAL1

Along traditional watercourses, vegetation grows spontaneously fol-
lowing water pattern. In a desert river where riparian vegetation is 
almost disappeared re-introducing vegetation should follow a more 
regular pattern to emphasize the artificiality of the intervention. Si-
multaneously an emphasis of the randomness of the natural environ-
ment should be maintaned.

Vegetation provides shade. The shade creates an ideal place to view 
the Santa Catalina Mountains and locate a passive recreational area, 
where the only signs of the man’s intrusion could be the regular lay-
out of the trees and the pedestrian path.

RIVERBED SANDBAR

PEDESTRIAN PATH

URBAN EDGE

RIVER EDGE

The introduction of vegetation on specific portions of the sandbar

MESQUITE BOSQUE ENVIRONMENT

UPLAND SONORAN ENVIRONMENT
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6.4.2 SANDBAR INTERVENTIONS: PROPOSAL 2

PROPOSAL 2

In order to provide spaces that can accommodate a more flexible 
range of recreational activities, in specific location, the pedestrian 
path can be arranged through a series of wooden platforms, where 
any type of leisure activity can be set. According to the planned type 
of recreation, some more permanent structures, such as slides could 
be placed.
The necessity of shade would be resolved through the adjoining of 
vegetation and easily removable structures, such as beach umbrel-
las.
The riverbed could provide the opportunity for “beach-recreation” ac-
tivities, assuming as basic the no-structure condition. 

RIVERBED SANDBAR

PEDESTRIAN PATH
URBAN EDGE RIVER EDGE

The introduction of vegetation plus removable amenities on specific portions of the sandbar
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6.4.3. SANDBAR INTERVENTIONS: PROPOSAL 3

RIVERBED

TEMPORARY
STRUCTURE

PEDESTRIAN PATH
URBAN EDGE RIVER EDGE

The introduction of vegetation plus temporary, shading structures on specific portions of the sandbar

PROPOSAL 3

Since the probability of flooding on the sandbar have a 50 years re-
currence interval it may possible to suggest some modest use along 
its surface.

Considering the high rate of urbanization in the city, however, it would 
not be a wise choice to build permanent structures on the sandbar. 
The installation of some temporary, shading structures instead could 
provide the opportunity to improve the use and human comfort of the 
palce and to create a place where several types of activities can fit 
under. Maintaning a flexibility of activities that can allow the enjoy-
ment of the site differently over the days.

SANDBAR
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6. CONCLUSIONS

The search for design strategies to improve the Rillito River corridor along the city of Tucson started by recognizing 
the critical role of ecology in providing the quality of the urban environment.  As discussed before the necessity of 
integration between Urban Design and Landscape Ecology is essential.

The ecology of the Rillito River however, has been threatened by several modifications and abuses since the 19th 
century; significantly reducing is role of riparian corridor.  Although constricted by soil-cement banks, the river con-
tinued its natural processes. Through its meandering within the channel it creates areas where scattered vegetation 
can exist.

The particularities of the Rillito River and the other Tucson’s corridors make most solutions derived from the case 
studies research unfeasible.  The design strategies along the Rillito must consider solutions which deal with tempo-
rary flood events without flow diversion.

The role of dry riparian corridor in an urban environment is extensively related to the city.  How the city approaches 
to the river determines the quality of the riparian environment. Currently, Tucson’s connections with its riparian cor-
ridors can be seen as a movement away, rather than towards the rivers.

The keystone to improving the edge of a [dry] river therefore, has to be found in what role the river plays in the civic 
life. Consequently, the interface of the river edge-urban edge should become the place where the urban and riparian 
ecosystems weave together into a new space neither completely urban nor completely riparian. A buffer zone that 
creates an integrated boundary between the city and the river, reinforcing the ecological role of the river corridor, 
would be beneficial to both. 

The utilization of the sandbars on the river channel as a site for recreational amenities can lead to the utilization of 
what currently is a residual space, experienced by a consistently small percentage of Tucson’s population.  Howev-
er, the creation of a river park cannot be by itself a catalyst for changing the role of the riparian corridor in the urban 
fabric.  Clusters of complementary activities should be placed on the uplands in order to intensify the relationship 
between the city and the river, creating an active, civic riverfront.

Therefore, the success of the dry river revitalization is strictly linked to the cooperation between County’s and City’s 
agencies. Park Departments by themselves cannot change the urban fabric.  Planning Departments should con-
sider the asset that a system of continuous open space along the Rillito and Santa Cruz rivers can represent for the 
City of Tucson.

This investigation illustrates how innovative uses of a riparian corridor can respect the ecological significance of the 
river and reintroduce the river itself in the urban fabric making it a significant part of the city even when it is dry.
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CASE STUDY APPROACH
	
The	research	used	in	this	report	aims	to	delineate	different	design	strategies	to	deal	with	the	urban	utilization	of	dry	
rivers,	primarily	in	the	Tucson	Region.
Relying	on	the	case	study	methods	proposed	by	Robert	K.	Yin	(Case Study Research),	these	case	studies	seek	a	
critical	understanding	of	the	design	objectives	of	each	caseusing	a	three-steps	method	of	analysis:	1)	description	
2)	interpretation	and	3)	synthesis.

SELECTION CRITERIA:

The	selection	of	the	projects	for	the	case	studies	research	has	been	based	on:
-	the	location	of	the	river	in	an	arid	region,	possibly	in	the	southwestern	United	States
- the application of re-introduction of water and flood control techniques in dry riverbeds and riparian corridors
- the presence of ecological strategies along urban edges stated in official documentation.

CASE STUDIES:

-	AHAKAV	TRIBAL	PRESERVE	PARK	-	Parker,	AZ	-	1994-2000,	Fred	Phillips,	ASLA,	Phillips	Consulting

-	GUADALUPE	RIVER	PARK	MASTERPLAN	-	San	Jose’,	CA	-	1989-2008,	Hargreaves	Asssociate	

-	SAN	ANTONIO	RIVER	IMPROVEMENT	PLAN	-	San	Antonio,	TX	-	2000-2012,	Sasaky,	Walker	&	Associates	Ar-
chitects	and	Ford,	Powell	&	Carson	Architects	and	Planner

-	TEMPE	TOWN	LAKE	-	Tempe,	AZ	-	1994-1999,	City	of	Tempe	Water	Department

-	RIO	SALADO	BEYOND	the	BANKS	PLAN	-	Phoenix,	AZ	-	2000-2008,	Ten	Eyck	Landscape	Architects

-	TURIA	RIVER	-	Valencia,	Spain	-	1976-	
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DESCRIPTION

In	1995	the	Ahakav	Tribal	Community,	following	the	de-
signs	of	a	Landscape	Architecture	student,	 from	Pur-
due	University	[F.Phillips],	started	a	$5	million	project1		
to	restore	1042	acre	of	riparian	lands	on	the	east	bank	
of	the	Colorado.
The	Colorado	River	(CR)	restoration	in	the	Ahakav	Re-
serve in Parker, AZ is a significant case study even if 
the river does not flow in a completely urbanized area, 
because	it	shows	the	possibility	to	heal	a	spoiled	ripar-
ian	corridor,	bringing	back	part	of	its	original	water.
The	riparian	areas	were	severely	damaged	by	the	ca-
nalization	 of	 the	 CR.	 Upstream	 dams	 and	 concrete	
banks controlled the floods, drying the wetlands and 
limiting	the	deposition	of	the	richer	soil	necessary	for	
the	maintenance	of	riparian	ecosystem	and	the	amount	
of flood that nourished the banks and uplands. As a 
result	wetlands	and	backwater	disappeared,	changing	
the	riverside	ecosystem	in	a	desert	ecosystem2.		
The	main	goals	of	the	intervention	were	the	restoration	
of	 a	wetland	and	 riparian	area	and	 the	creation	of	 a	
community	park.

“Rerouting the river to reestablish its full flow would have been out 
of question” �

The first phase of the plan started in 1996. It aimed to 
reroute	part	of	 the	Colorado	 in	a	dried	out	section	of	
the	river.	As	such,	300,000	cubic	yards	of	water	were	
dredged,	restoring	the	emergent	marsh	and	the	adja-
cent vegetation. An artificial levee with a series of wa-
ter-control structures allowed to emulate flooding (Fig 
1-4).	
In	a	second	phase,	in	1997	more	than	30,000	trees	in-
cluding willow, mesquite and cottonwoods were plant-
ed,	re-vegetating	an	area	of	250	acre	of	the	preserve	
next	 to	 the	 marsh.	 Water	 irrigation	 from	 a	 system	 of	
pipes was necessary only for the first year of growth.

1 The project was financed mainly by the Federal Bureau
 of Reclamation, after that first grants were established by
		 the	Bureau	of	the	Indian	Affairs	
2	 Avg.	year	precipitation	in	Parker	are	below	5	inches
		 (State	of	Arizona,	Department	of	Water	Resources)
3	 THOMSON,	William	J.	“Desert	Passage”	in	Landscape  
 Architecture	Mar.2000	p.58

“[…] the real surprise is the sheer size of the cottonwood –thirty-six 
feet tall, many of them having grown as much as an inch a day […] 
the mortality is very low and even though they were planted only 

four years ago, many of the trees have already reached our 5-years 
goal for them”�  (Fig.9)

With	 trees	 and	 wildlife	 returning	 the	 third	 part	 of	 the	
plan	could	be	accomplished	with	the	construction	of	a	
4-acre	community	park	and	a	tribal	museum	(Fig	5-6).

INTERPRETATION

In the above cited quote of Thomson lies the signifi-
cance	of	the	Ahakav	preserve	restoration	project.	Man-
made	diversion	of	the	CR	water	has	irreparably	altered	
the	 riparian	 ecosystem.	 A	 restoration	 to	 its	 “natural”	
condition	would	not	be	possible.
Taking	this	assumption,	the	plan	to	restore	this	part	of	
the Colorado finds its strength in its simplicity: the only 
parameter	that	drives	the	design	is	habitat	restoration.	
As	revegetation	proceeds	and	a	riparian	ecosystem	re-
turns,	cultural	purposes	can	be	pursued	more	easily.
Although	secondary	in	time,	the	cultural	component	is	
not	lacking;	in	Desert Passage,	the	Indian	leader	that	
promoted	 the	project	–	Dennis	Patch	–	 recalled	how	
young	 Indians	 have	 never	 experienced	 that	 contact	
with	the	wilderness,	which	characterizes	Native-Ameri-
can	cultures.
The	re-vegetation	program	followed	a	process	during	
which: the levee to manage the water level was first 
built	(1996),	 then	a	process	of	eradication	of	non-na-
tive,	 invasive	species	(salt	cedar)	 took	 form,	 to	 facili-
tate	the	re-introduction	of	native	ones	(Fig.7-8).
Symptoms	of	the	success	of	the	riparian	re-establish-
ment	are	the	development	of	other	habitat	restoration	
projects	in	the	same	area5	,	the	trees	high	growth	rate	
and their self-sufficiency, and the return of wildlife. In 
addition	the	Environmental	Protection	Agency	is	ana-
lyzing	the	possibility	of	re-introduction	programs	of	en-
dangered	species.	
														

4	 THOMSON,	William	J.	“Desert	Passage”	in	Landscape  
 Architecture	Mar.2000	p.62
5	 Since	2002	the	Ahakav	Preserve	has	been	chosen	by	the		
	 Lower	Colorado	River	Multi-Species	Conservation	Plan
		 to	house	four	different	projects	to	test	and	study	methods
		 of	revegetation	and	restoration	that	could	be	used	
	 throughout	the	entire	Lower	Colorado	area	

COLORADO RIVER

COLORADO	RIVER

ARTIFICIAL	LEVEE

RESTORED	WETLAND

MESQUITE	BOSQUE

Images	Sources:
Landscape	Architecture	Mar	2000
http://www.ahakav.org
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7.2.1. AHAKAV TRIBAL PRESERVE PARK
Colorado	River	Indian	Reservation,	Parker,	AZ	1994-2000	Fred	Phillips,	ASLA,	Phillips	Construction
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Additionally,	the	nursery	is	providing	enough	trees	to	
support	 Indian	ceremonies	and	 the	construction	of	
traditional	homes	and	structures.	At	the	same	time,	
however,	 the	 Reserve	Administration	 is	 looking	 to	
implement	it	with	3.5	miles	of	pedestrian	trails,	rec-
reational	facilities	and	a	“beach”	on	the	backwater,	
which	allows	 the	possibility	 to	attract	more	 tourists	
and become economically self-sufficient.

SINTHESIS

The	Ahakav	Tribal	Preserve	Park	illustrates	the	dif-
ficulties of how the reclaiming a river to its original 
state,	which	is,	in	most	cases,	impossible.	This	con-
sciousness led to define a revitalization strategy, 
according	to	which,	some	practical	objectives	were	
reached.	 The	 environment	 created	 is	 still	 a	 man-
made one, but it has an ecological quality, that al-
lows	 the	River	 to	 recuperate	 its	ecological	corridor	
dynamics.
The techniques used here are limited to ones the 
necessary	and	the	results	achieved,	demonstrating	
how	they	have	been	successful,	show	how	a	good	
result	can	be	realized	without	the	extensive	use	of	
elaborated	technologies.

Images	Sources:
Landscape	Architecture	Mar	2000
http://www.ahakav.org
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7.2.1. AHAKAV TRIBAL PRESERVE PARK
Colorado	River	Indian	Reservation,	Parker,	AZ	1994-2000	Fred	Phillips,	ASLA,	Phillips	Construction
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Images	Sources:
http://www.googleearth.com

DESCRIPTION

The	 importance	of	 the	Guadalupe	River	Park	as	a	case	
study	lies	in	the	goals	and	objectives	of	the	plan:	 to pro-
mote the ecology of the river and extend the city and the 
urban life to and across the river.� 
Over time large floods have caused great damage to prop-
erty along the river and since the 1950 industrial outflow 
drained	wastes	into	it.
The Guadalupe River Park Masterplan (GRPM) aimed first 
to grant protection from 100-yr flood events and to restore 
about	5	miles	of	riparian	habitat	within	the	city,	providing	a	
comfortable	environment	for	man	and	animal	species	even	
in	the	relatively	dry	San	José	climate2,	and	then	to	connect	
the	 river	 to	 the	 city	 and	 the	 city	 to	 the	 region	 through	 a	
network	of	pedestrian	trails.

From	north	to	south	the	plan	is	split	in	4	parts	(Fig.10):

1.	 Between	Highway	880	and	Coleman	street,	wide	
terraces with gentle, vegetated slopes, an upstream flood-
gate	and	a	secondary	channel	 try	 to	accommodate	high	
flows, maintaining the natural movement of sediment 
(Fig.11,	13,	16);
2.	 Between	Coleman	street	and	Santa	Clara	street,	
a	 17x64ft	 bypass	 system	 diverts	 water	 from	 the	 main	
channel during flood events, allowing the vegetative cover 
along	the	river	to	remain	intact;	on	the	east	bank	improve-
ments	consist	of	a	retaining	wall	with	graphical	representa-
tion	of	the	river	and	concrete	stairs	planted	with	vegetation	
(Fig.12);
3.	 Between	 Santa	 Clara	 and	 Highway	 280,	 the	 fo-
cus	is	on	streambed	improvements.	In	order	to	maintain	a)	
the passage for fish on low water level and b) cool water 
temperatures through small weirs and a low-flow channel 
(Fig.14);
4.	 South	of	Highway	280,	concrete	stairs	and	retain-
ing	crib	walls	(Fig.15)	act	as	bank	reinforcement,	provid-
ing flood protection, and create another bypass, to, mostly, 
agricultural fields.

1	 CITY	OF	SAN	JOSE,	PARKS	AND	RECREATION	DEPART-
	 MENT	“Guadalupe River Park & Gardens – Urban Design
 Guidelines for Development Adjacent to the Guadalupe River”
	 San	José,	2002	p,3	-	Urban	Design	Guidelines	promotes	the
	 views	from	and	to	the	river	(through	viewpoints,	terraces…)
	 and	the	creation	of	open	spaces	primarily	oriented	toward	the	
	 river	through	courtyards,	plazas	and	mid-block	paseos
2	 Avg.	Year	precipitation	in	San	José	are	about	14	inches
	 (City	of	San	José	website)

To	provide	soil	stability	and	prevent	erosion	natural	materi-
als	and	riparian	vegetation	has	been	used.	
The	total	cost	of	the	project	was	$350	million,	which	was	
funded	 by	 a	 40%	 from	 the	 USACE,	 a	 50%	 contribution	
from	the	City	of	San	José	and	the	Santa	Clara	County	and	
a	10%	by	the	State	of	California.

Figure 10

Figure 11

Figure 12

Figure 13 Figure 14

Figure 15
Figure 16

7.2.2. GUADALUPE RIVER PARK MASTERPLAN
San	jose’,	CA	-1990-2008	Hargreaves	Associates
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INTERPRETATION

The GRPM, whose primary goal is to improve flood 
protection,	demonstrates	a	design	integration	along	the	
Guadalupe	River.	Other	goals,	such	as	habitat	preser-
vation	and	restoration,	or	the	connection	of	the	city	to	
the	region,	are	subordinate.	

To prevent floods and reduce erosion the main tech-
nique followed, is to divert water from the river main 
channel	through	a	series	of	concrete	underground	by-
passes. Water then flows back to the river just passed 
downtown.
Erosion is also controlled with a concrete low-flow chan-
nel	(Fig.20)	and	35	invert	stabilization	structures,	small	
concrete	weirs,	 that	 create	drops	 in	grade	of	about	1	
foot.	The	weirs	trap	coarse	sediment	and	create	small	
pools,	1-3	feet	deep,	and	are	able	to	provide	instream	
fish habitat and favoring the oxygenation of the water.

Additionally, the construction of the low-flow chan-
nel	 and	 the	 bypass	 system	 led	 to	 the	 interception	 of	
groundwater,	which,	after	been	cleared	by	a	local	treat-
ment	plant,	was	recharged	to	the	river.
The control of floods allows, aside from flood protec-
tion,	opportunities	to	increase	public	access	and	the	uti-
lization	of	the	river	through	recreational	facilities1		and	
pedestrian	trails	on	both	banks.	

In	order	to	increase	the	cultural	experience	of	the	Gua-
dalupe,	design	guidelines	 favor	 the	dialogue	between	
the	river	and	the	city,	extending	the	river	 in	 the	urban	
fabric	 through	features	such	as	open	spaces	oriented	
to	the	river	(courtyards,	arcades,	overlooks,	terraces),	
wide	 pedestrian	 vegetated	 terraces,	 and	 the	 use	 of	
landscaping	as	integrant	part	of	the	buildings,	including	
works	of	art	related	to	the	overall	character	of	the	river	
(Fig.	16-19).

1	 Planned	recreational	facilities	are	restrooms,	playgrounds,
	 picnic	area,	pedestrian	overlooks	and	pedestrian	bridges

The	 landscaping	 of	 the	 uplands	 allows	 the	 intercep-
tion	of	run-off	water	 from	the	city	 that	could	affect	 the	
biological	condition	of	the	River.	Furthermore	it	creates	
upland	vegetated	banks	that	could	offer	suitable	habitat	
for both fish, wildlife and riparian plant species. 
The Guadalupe houses different fish species that re-
quire low water temperature and specific depth. The 
plan,	using	the	bypasses	and	the	upstream	dams,	aims	
to maintain a continuous flow of water with a depth of 
at	least	1.2	ft	even	in	dry	season.	The	permanent	run	
of	the	water	nourishes	plant	on	the	bottom	of	the	river	
and	on	the	banks;	along	with	the	restoration	of	21	acre	
of	vegetation	on	 the	uplands,	 it	should	provide	shade	
and	reduction	of	the	heat-island	effect	maintaining	low	
temperature	and	oxygenating	the	water.	Water	param-
eters2 demonstrate that these efforts to reach a specific 
water quality are successful, even though analyses of 
the	Total	Maximum	Daily	Load	(TMDL)3		show	traces	of	
mercury	accumulation	in	micro-organism4.	

SYNTHESIS

The	GRPM	illustrate	a	plan	that	aim	at	restoring	a	River	
corridor	within	an	urban	context.
Although	 its	 primary	 goal	 is	 to	 protect	 the	 city	 from	
flood events, it seeks solutions that are able to increase 
the	ecological	performances	of	the	riparian	habitat,	as	
a	 conduit	 and	source	of	 food	 for	wildlife,	 establishing	
upland	buffer	areas	that	simultaneously	allow	different	
urban	experience,	stressing	the	River’s	relevance	in	the	
urban	fabric.

2	 According	to	the	USGS	water	has	an	avg.	temperature	of		
	 67F,	an	avg.	pH	of	7.8,	a	percentage	of	dissolved	oxygen		
	 of	8.3	mg/L	and	a	percentage	of	dissolved	nitrogen	of	7.32		
	 mg/L
3	 The	amount	of	pollutant	that	a	stream	can	assimilate
� USGS suggests to fill the gap in the trophic chain and  
	 further	efforts	to	decrease	concentration

Images	Sources:
Guadalupe	River	Master	Plan
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Figure 20

8.2.2. GUADALUPE RIVER PARK MASTERPLAN
San	jose’,	CA	-1990-2008	Hargreaves	Associates
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DESCRIPTION

The	San	Antonio	River	(SAR)	dried	up	early	in	the	20th	
century	 due	 to	 groundwater	 pumping.	 Since	 1911	 to	
maintain its flow, the city has pumped water from the 
Edward Aquifer into the river1. Six large floods between 
1913	 and	 1921	 led	 then	 to	 the	 engineering	 of	 the	 riv-
er through a flat concrete riverbed and soil-cemented 
banks.2	The	San	Antonio	River	Improvement	Plan	(SAR-
IP)	 shows	 how	 an	 ecological	 design	 can	 be	 achieved	
within	the	city	borders,	creating	an	asset	capable	to	gen-
erate	market	revenue	while	improving	the	environment.	

In	the	90s	the	San	Antonio	Water	System	(SAWS)	start-
ed	 to	search	 for	different	 treated	water	sources	 to	dis-
charge	into	the	river	and	today	water	comes	mostly	from	
four	wastewater	plants.3	
The	main	goal	of	the	SARIP	is	to transform a sterile and 
unappealing flood control channel�  into the River peo-
ple have used for centuries�.	It	calls	for	the	re-establish-
ment of the  natural flows of the river, the replacement 
of	 the	 concrete	 channel	 with	 cobblestone	 (to	 increase	
the aquatic fauna) and the introduction of more native 
vegetation	on	the	banks	and	the	uplands.
The	 SARIP	 is	 a	 13	 mile	 project	 that	 aims	 to	 improve	
flood control capabilities through ecological techniques 
and	enhance	opportunities	 for	development.	 It	 is	com-
posed	 of	 three	 parts	 (Fig.21).	 First	 the	 Central	 Reach	
corresponds	mainly	to	the	River	Walk	(Fig.22)	(RW)	and	
the Alamo, where a dam to control the water flood within 
the	RW	is	planned.

1	 GLENNON,	Robert	Water Follies	Washington,	DC,		
	 Island	Press	2002	p.88
2	 Simultaneously	the	city	developed	the	idea	of	the		 	
	 River	Walk
3	 According	to	Glennon	with	140,000	acre-feet	per	year	of		
 water coming from effluent S.Antonio is one of the largest  
	 reusers	of	water	in	the	country.	Additionally	the	2005		
	 Water	Resource	Plan	indicates	that	the	city	of	S.Antonio		
	 is	currently	looking	to	several	projects	to	diminish	the		
 charge on the Edwards Aquifer. Among them particularly  
	 interesting	are	the	ALCOA	project	in	which	the	city	purchas	
	 es	water	from	lignite	deposits,	and	the	Lower	Guadalupe		
	 Water	Supply	project	that	would	divert	water	from	the		
	 Guadalupe	River	to	San	Antonio.	After	use,	the	water		
 would be released in the San Antonio River flowing back i 
	 nto	the	Guadalupe	and	the	Gulf	of	Mexico.
4	 North	to	the	River	Walk	the	River	became	a	narrow		
	 channel	lined	with	vegetation	alternated	to	vacant	lots	and		
	 the	back	of	commercial	and	industrial	buildings.	To	the		
	 south	it	runs	in	a	trapezoid	shaped	channel	lined	with	con	
	 crete	walls	and	devoid	of	trees		(Hammatt,	2002,	pp.72-5)
5	 HAMMATT,	Heather	“Going	with	the	Flow”	in	Landscape		
	 Architecture	Jan.2002	p.74

North	of	the	RW,	the	SAR	runs	for	4	miles	to	the	Museum	
Reach6	(Fig.28-30)	where	the	proposed	plan	is	trying	to	
re-establish the natural flow of the river through the sub-
stitution	of	the	concrete	walls	with	crib	walls	or	with	natu-
ral	slopes	wherever	possible.	Further	control	of	the	wa-
ter level is provided by another flood-gate. South of the 
RW (Fig.2�-26), in the Historic Mission, the River flows 
through	rural	and	agricultural	lands	for	about	9	miles.	In	
this	section	 it	connects	 the	adjacent	historical	Spanish	
missions	7.	A	secondary	channel,	a	dam	and	less	steep,	
vegetated banks accommodate flow, while small weirs 
provide	for	grade	control	and	small	falls	where	water	can	
drop,	aerating	and	diminishing	the	erosion	on	the	bottom	
of	the	river.
To	create	ecosystem	restoration8,	re-introduction	of	na-
tive	 vegetation9	 	 on	 the	 riparian	 corridor	 is	 gradual	 in	
time.

“Rivers are natural flood-control components, but that is not their only 
role, a river should also be a natural system with habitats, and a place 
for people to use and enjoy. They should enhance the quality of life 
and community rather than being purely functional” �0

6	 So	called	because	it	includes	cultural	activities	such	as	the	
	 San	Antonio	Museum	of	Art,	the	Witte’s	Museum	and	the		
	 University	of	the	Incarnate	World
7	 The final part of the plan sees a portal for each mission  
	 along	the	river
8	 1993	the	USACE	evaluated	the	San	Antonio	River	(in	a		
	 scale	of	1-10	where	1	means	degraded	and	10	pristine)		
	 with	a	rating	of	1.2
9		 The	plan	aims	to	plant	24,000	native	trees,	56	acres	of		
	 native	grasses,	350	acres	of	riparian	habitat,	113	acres	if		
 aquatic habitat

10	 FLEMING,	Nancy,	ASLA,		SWA	Group,	in	HAMMATT,		
	 Heather	“Going	with	the	Flow”	in	Landscape Architecture		
	 Jan.2002	p.74

Figure 21

To	provide	integration	with	the	urban	area	9.7	miles	of	bike	
paths	 (4.4	 miles	 lighted),	 shading	 pavilions,	 pedestrian	
bridges,	 benches,	 picnic	 tables	 and	 drinking	 fountains	 are	
planned.
Real	estate	along	the	river	is	allowed,	but	it	must	follow	strict	
design	guidelines.
The	cost	of	the	SARIP	is	$196.4	million,	mostly	due	to	the	
acquisition of lands close to the river. It will be funded by 
the	USACE	(35%),	the	City	of	San	Antonio	(30%),	the	Bexar	
County	(30%)	and	private	investors	(5%).

INTERPRETATION

The	reclamation	of	the	SAR	to	a	more	natural	condition	and,	
consequently, to provide flood control through a more natu-
ralistic	system,	are	the	main	intents	of	the	SARIP.
Let	 the	 River	 goes,	 is	 the	 basic	 principle	 which	 forms	 the	
design. Allowing the River to cover its floodplains, re-estab-
lishing	 its	natural	meandering,	rather	 than	enclosing	 it	 in	a	
concrete channel (Fig.23, 31, 32), assumes significant im-
portance	from	an	ecological	perspective.	An	increase	of	the	
edge	abruptness	would	 lead	 to	an	 increase	of	animal	and	
plant	species	movement	along	the	river,	and	to	an	increase	
of	the	general	number	of	species.	Thus,	a	dynamic	balance	
typical	of	riparian	ecosystems	is	therefore	the	objective.	Ad-
ditionally,	larger	edges	can	guarantee	better	protection	both	
for the SAR, diminishing run-off and acting as filter from ur-
ban	disturbances,	and	for	the	uplands,	reducing	the	risk	of	
flooding.
The	cultural	dimension	of	the	project	is	provided	by	the	im-
portance	that	the	River	has	already	reached	in	the	San	An-
tonio civic life. The attempt to connect the significant, histori-
cal	landmarks	(the	Hispanic	Missions	and	the	Alamo)	of	the	
southern	reach	with	the	cultural	ones	of	the	northern	reach,	
passing	through	the	commercial	heart	of	the	city	(the	RW),	

aims	to	create	a	continuous,	eco-cultural	experience.
To	maintain	the	connection	between	the	SAR	and	the	city’s	
urban	 fabric,	 however,	 continuous	 linkages	are	necessary.	
These	are	provided	by	strict	ordinances	that	limit	the	type	of	
activities	along	the	river.	This	include	a	series	of	scenic	open	
spaces	 (view	 towers	and	multiple	 terraces),	and	buildings1	
and	multiple	pedestrian	paths	with	clear	connections	to	the	
street	level.
Technology	applied	to	the	River	follows	the	principle	of	the	
less	the	better;	it	aims	to	substitute	the	extensive	use	of	the	
concrete	 with	 more	 appropriate	 materials	 such	 as	 cobble-
stone and boulder. In order to maintain an adequate micro-
climate, type and quantity of vegetation, solar access and 
paved	surfaces	are	regulated	by	the	San	Antonio	River	Au-
thority	(SARA).
Although water comes from treatment plants, water quality 
parameters2 show an adequate quality even if the SARA de-
tect	some	concentration	of	mercury	on	 the	southern	reach	
that	could	cause	problem	for	swimming3.

1	 Buildings	must	respect	strict	guidelines	regarding	heights,	dimen	
	 sions,	forms,	entrances	and	materials.	When	facing	the	River	di	
	 rectly,	they	should	provide	for	middle-spaces	such	as	arcades,		
	 courtyards	or	canopies	structures	that	allows	vegetation	to	con	
	 nect	the	River	and	the	City
2	 According	to	the	San	Antonio	Water	System	the	water	has	an		
	 avg.	temperature	of	20.5°C	(70F),	an	avg.	pH	of	7.4,	a	percent	
	 age	of	dissolved	oxygen	of	9.1	mg/L	and	of	10.2	of	dissolved		
	 nitrogen
3	 To	solve	the	problem	the	City	of	San	Antonio	and	the	Bexar		 	
	 County	are	bringing	on	projects	that	could	increase	TMDL,	dimin	
 ishing risks for swimmers and improving water quality

Figure 22

Images	Sources:
http://www.sara.org
http://www.sanantonioriver.org
courtesy	of	Jae	Hoon	Lee

Figure 23

7.2.3. SAN ANTONIO RIVER IMPROVEMENT PLAN
San	Antonio,	TX	1993-2010	Sasaky,	Walker	&	Associates	Architects	(SAW),	Houston,	TX	-	Ford,	Powell	&	Carson	Architects	&	Planners
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Figure 24

Figure 28

Figure 25

Figure 26

Figure 29

Figure 30

Figure 27

SYNTHESIS

SARIP	plan	utilizes	the	SAR	with	a	dual	approach:	1)	recog-
nizing	the	ecological	importance	of	the	River,	as	a	historical	
route,	seeking	more	natural	design	composition	and	allow-
ing water flow to spread out nourishing the floodplain; 2) si-
multaneously, the SAR is identified also as a cultural corridor 
that can connect significant landmarks on the territory.
Conscious	of	the	importance	of	the	river	 in	the	territory,	as	
ecological,	 economical	or	 cultural	asset,	 the	SARIP	 repre-
sents	an	effort	to	transform	the	SAR	into	a	multi-faceted	as-
set	for	the	city,	respecting	its	natural	functions.

Images	Sources:
Landscape	Architecture	Jan	2002
http://www.sara.org
http://www.sanantonioriver.org

Figure 31

Figure 32

7.2.3. SAN ANTONIO RIVER IMPROVEMENT PLAN
San	Antonio,	TX	1993-2010	Sasaky,	Walker	&	Associates	Architects	(SAW),	Houston,	TX	-	Ford,	Powell	&	Carson	Architects	&	Planners
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Images	Sources:
http://www.tempe.gov/lake
Rio	Salado	Beyond	The	Banks

DESCRIPTION

The	Salt	River	(SR)	interventions	in	the	Phoenix	Metro-
politan	Area	show	two	completely	different	approaches	
in	dealing	with	a	dry	river,	both	aiming	to	link	ecological	
results	with	recreational	and	development	goals.	
The	SR	dried	out	 in	 the	early	20th	century	due	 to	 the	
construction	of	a	series	of	upstream	dams,	becoming	a	
site	for	extensive	sand	and	gravel	mining.	In	the	60s	the	
College	of	Architecture	at	Arizona	State	University	de-
veloped	studies	that	proposed	to	restore	life	on	the	river-
bed, bringing water back through a flood control channel 
on	its	bottom.	The	studies	ended	in	the	1985	Masterplan	
that	was	not	implemented1.		
Since	 19962	 the	 future	 of	 the	 river	 within	 the	 Phoenix	
Metro	 Area	 has	 been	 split.	 Tempe	 implemented	 what	
is	known	as	“the	Town	Lake”,	while	Phoenix	developed	
“the	Rio	Salado	Beyond	the	Banks”	plan.

Tempe	Town	Lake	(TTL)	(Fig.33,	35-37)	is	a	220	acre,	2	
miles long artificial lake, with an average width of 1,000 
feet,	 an	 average	 depth	 of	 12.5	 feet	 and	 a	 capacity	 of	
about	1,000	gallons	of	water.
Along	its	north-south	borders	 lie	2	parks,	a	parkway,	a	
center	 for	arts,	a	marina	and	several	 real	estate	build-
ings.	
On the east-west sides 8 bladders, made by flexible, 
rubber	coated	fabric	tubes	rest	on	concrete	bases	con-
taining	the	water,	which	comes	partly	from	the	CAP	and	
partly	 from	groundwater	pumping	 (Fig.42-4).	The	 lake/
river-bed	is	made	of	sand,	resting	on	a	clay	layer;	a	dis-
charge	control	system	below	the	clay	layer,	recovers	wa-
ter	that	percolates,	recharging	it	into	the	lake.

“[…]a seepage recovery system recovers almost �00 percent of the 
water that seeps into the ground. Water is recaptured by 10 wells 

around the eastern portion of the lake and pumped back into the lake 
[…]” �.

1	 In	1987	Maricopa	County’s	citizens	have	to	vote	a	property		
	 tax	to	support	implementation	of	the	Rio	Salado	project.		
	 The	proposal	was	defeated	in	Phoenix	and	other	municipali	
	 ties	but	Tempe
2	 In	1996	the	canalization	of	the	River	was	completed
3 http://www.tempe.gov/lake/askqst.htm

TTL’s	purposes	are	mainly	recreational	and	economical,	
even	if	along	the	side	of	the	lake	the	Corps	of	Engineers	
is	trying	to	re-insert	native	vegetation.
The	 cost	 of	 the	 lake	 was	 $110	 million,	 35%	 of	 which	
were	paid	by	the	developers	and	the	rest	by	the	City	of	
Tempe	leasing	some	property	surrounding	the	lake	and	
establishing	a	lake	assessment	fee.

On the other hand five miles west the City of Phoenix 
has	established	the	Rio	Salado	Beyond	the	Banks	proj-
ect	(RSBB)	(Fig.34,	38,39).	It	is	a	5.8	mile	long	plan,	be-
tween	Interstate	Highway	10	and	19th	Avenue	that	tries	
to restore the dry Salt River to his natural state, provides 
for flood control benefits, habitat restoration and oppor-
tunities for development4.
RSBB	 aspires	 to	 bring	 enough	 water	 into	 the	 river	 to	
restore	native	grasslands,	trees	and	wildlife,	preserving	
the river’s flow capacity and providing trails for hiking, 
biking	and	horse-riding.	The	City	of	Phoenix	crosses	the	
SR	via	a	bridge	with	 two	Gateways	Parks	at	 the	base	
of	which	two	pools	act	as	a	run-off	collector	and	urban	
wetlands.
Water5	 reaches	 the	 riverbed6	 as	 a	 permanent	 small	
stream, through a low flow channel, then is brought 
through	pipes	to	mid-level	terraces	where	the	majority	of	
the	efforts	to	re-establish	native	vegetation	are	concen-
trated	(Fig.45).	Along	the	terraces,	and	the	over	banks,	
bike	and	pedestrian	paths	were	developed.
To face floods the RSP is replicating, to the extent pos-
sible,	the	natural	systems	that	protect	desert	riparian	ar-
eas during flood events7.
The	total	cost	of	the	intervention	was	$115	million	funded	
by	the	Federal	Government	(65%),	the	Maricopa	County	
(25%)	and	the	City	of	Phoenix	(10%).

4	 City	of	Phoenix	Planning	Department,	Beyond the Banks  
 Area Plan	
5	 Water	comes	from	5	wells,	which	contain	no-drinkable		
	 water	(City	of	Phoenix	Water	Department)
6	 The	riverbed	is	very	porous,	so	synthetic	liners	and	clay		
 are used to reduce infiltration
�	 Sherryl	Sculley,	Assistant	City	Manager	(in	Beyond the  
 Banks)
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INTERPRETATION

The	Tempe	Town	Lake	project	is	a	comprehensive	plan	
with	 a	 multiplicity	 of	 objectives1.	 It	 has	 also	 ecological	
aspirations,	but	is,	mainly,	an	economical	investment.	In-
deed,	it	has	been	able	to	favour	the	rapid	development	of	
the	water-front	land	and	the	buildings	on	the	surrounding	
areas,	whose	actual	market	values	are	close	to	Down-
town	Phoenix.	To	suit	cultural	goals	a	program	for	leisure	
recreation	and	cultural	buildings	 (such	as	a	Center	 for	
Arts)	was	built,	but	the	existing	lack	of	recreational	facili-
ties	limits	their	use.
Ecological	 targets	 led	only	to	the	re-introduction	of	na-
tive	species	on	the	east-west	borders	of	the	lake	on	two	
hypothetical	ecological	corridors	(Fig.40,41).	Hypotheti-
cal	because	what	the	TTL	does,	is,	to	break	the	continu-
ity	of	the	larger	ecological	corridor	[the	Salt	River].	In	ad-
dition	it	creates	a	lotic	environment	in	what	is	supposed	
to	be	a	lentic	one	,	modifying	soil,	vegetation	and	wildlife	
characteristics.	
Moreover,	in	a	land	where	the	water	is	extremely	scarce,	
it	dissipates	constantly	water	by	evaporation2.
	
On	 the	 contrary	 Rio	 Salado	 Beyond	 the	 Banks	 seeks	
for	a	slower	development	of	the	surrounding	areas.	It	is	
based	on	the	principle	that	the	re-vegetation	of	the	river	
and its banks could provide in the short period flood-pro-
tection	and	recreation,	and	in	the	longer	one	real-estate	
and	economic	development.
It	 tries	 to	give	back	 to	 the	River	 its	ecological	 corridor	
role,	creating	a	continuous	path	that	shall	be	extended	
east	to	the	Gila	River	and	west	to	the	TTL.
Water	is	utilized	mostly	to	maintain	vegetation3.		Losses	
for	ground	percolation	are	accepted	and	seen	as	part	of	
the larger process of aquifer recharge. Water distribution 
relies on a concrete low-flow channel on the riverbed 
and	on	a	web	of	pressurized	steel	pipes.

1  According to the Rio Salado Office in Tempe, it   
	 should	be	“a recreational, ecological amenities, which  
 will encourage development along the river, maintain 
 ing regional and historical context… it aims to improve  
 regional quality of life, attaining the best economic   
 and social benefits for citizens”	
2	 In	the	Phoenix	area	water	evaporates	at	about	6.2			
	 acre-feet	(2	million	gallons)	per	year	for	each	acre	of		
	 surface	area.	Considering	the	area	of	the	TTL	(220		
	 acre)	it	means	1.2	million	of	gallons	per	day	lost	just		
	 for	evaporation	(City	of	Phoenix	Water	Department		
	 website).
3	 According	to	the	Phoenix	Water	Department	6	million	of	
		 gallons	of	water	per	day	are	necessary	to	support			
	 vegetation

Although	uses	of	the	River	are	promoted	through	a	sys-
tem	 of	 trails	 on	 overbanks	 and	 terraces,	 the	 Phoenix	
Park	Department	 imposes	a	strict	regulation	of	 the	ac-
tivities,	in	order	to	preserve	vegetation	species	and	pro-
tect	wildlife;	other	limitations	to	the	pedestrian	utilization	
are in the deficiency of an adequate amount of facilities, 
such	as	benches	and	shadow	devices,	and	in	the	com-
plete	absence	of	activities.

SYNTHESIS

“[…] it was recognized that re-creation of the Salt River corridor in 
its previous form was not possible nor completely desirable. Many 

changes have occurred and current condition would not support com-
plete replication. The objective became the creation of a synthetic 

– natural - landscape that accommodates the functions of a natural 
river regime and uses the elasticity of a balanced ecosystem to ac-

commodate human activity”� 

The	words	of	Professor	Cook	underline	how,	in	the	pro-
cess	of	river	restoration,	the	re-creation	of	the	previous,	
natural	state	of	the	River	is	impracticable.	Hence,	a	solu-
tion	should	be	found	in	a	landscape	able	to	merge	both	
ecological,	recreational	and	socio-economical	aspects.
In the Rio Salado projects prevention of flood has been 
seen	as	an	opportunity	 to	grant	restoration	of	 the	river	
ecology	 and	 to	 facilitate	 development	 along	 its	 banks.	
To	pursue	such	ambitious	goals	they	rely	on	plans	which	
assess	their	target	in	different	lapses	of	time.	TTL	aims	
to	almost	instantaneous	revenues,	while	RSBB	sets	its	
agenda	to	a	longer	period	in	order	to	reach	a	more	grad-
ual	and	ecologically	balanced	vision.
Both approaches are quite radical in their attempts. Con-
nections	 with	 the	 city	 are	 either	 too	 aggressive	 or	 too	
shy,	as	in	RSBB	where	the	only	link	with	the	city	is	pro-
vided	by	the	upland	Gateways	(Fig.46).	

4	 Cook,	Edward	A.	“Ecosystem	modeling	as	a	method		
 for designing synthetic fluvial landscapes: a case   
	 study	of	the	Salt	River”	in	Arizona	in Landscape and  
 Urban Planning	n°4,	July	1991	pp.291-308
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DESCRIPTION

“The history of Valencia has always been linked to its dual condition 
of fluvial and maritime city. With this site we would like to reveal and 
stress the importance that the Turia river has had in the urban and 
cultural development of the city. A river that has conformed, more 
than any other circumstance, the real essence of the city. And a 

river bed currently transformed into a town cultural park, which still 
remains the central axis of Valencian life.”

Rita	Barberà	Nolla	-	Mayor1

“El Ilit del Turia es nostre i el volem verd”� 

The Turia River case study is significant, because shows 
a	completely	different	approach	 in	dealing	with	 the	dry	
river	compared	to	the	previous	case.
After a massive flood which devastated the city in 
10/14/1957,	the	City	Government	through	the	Plan Sur	
decided, in order to protect the City from future flood, to 
divert	the	River	from	its	arrival	to	the	city.	The	diversion	
took	place	in	the	early	60s	and	left	Valencia	with	a	8km	
dry	corridor	dissecting	throughout	the	entire	city	perim-
eter.

The	destiny	of	the	River	became	the	major	topic	of	the	
local	debates	and	politics	for	several	years.	In	1966	the	
Plan	of	Urban	Arrangement	projected	to	transform	it	into	
a	highway,	but	the	protest	of	the	Valencians,	which	envi-
sioned	the	riverbed	as	a	big	garden,	ended	it.	Finally	in	
1976	after	the	approval	of	the	Public	Construction	Minis-
try,	the	King	signed	the	free	concession	to	the	City	Coun-
cil	of	the	land	of	the	dry	river,	reserving	for	the	State	1/10	
of	the	total	towards	the	mouth	of	the	River.
Since	19763	Valencia	slowly	transform	the	Turia	old	wa-
tercourse	in	vibrant	place	able	to	become	the	catalyst	of	
the	real	estate	development	on	the	banks	and	the	back-
bone	of	the	social	life	of	the	city.

The	masterplan	for	the	entire	area	was	done	in	1982	by	
the architect Ricardo Bofill. The original plan changed 
progressively	 along	 the	 years,	 but	 the	 intention	 of	 re-
design	the	riverbed	into	a	pedestrian	amenity	remained	
intact.

1	 http://www.culturia.org,	Welcome	to	the	Turia	River		
	 website	by	Valencia’s	major	
2	 “The Turia Riverbed is ours and we awant it green”.  
 Slogan	used	by	neighbors	association	in	1976
3 The official groundbreaking was in 198�. Between   
	 1976	and	1984	all	the	bureaucratic	steps	has	been		
	 taken

Today	the	Turia	River	is	continuous	open	space	corridor	
featuring	a	diversity	of	 recreational	activities	and	facili-
ties.	Along	the	riverbed	there	are	gardens,	playgrounds,	
sports fields and museums. A series of new bridges and 
landmarks	has	been	built,	the	city	is	constantly	interact-
ing	with	its	dry-waterfront.

INTERPRETATION

Although the protection of the city from floods is the the 
goal	that	brought	to	the	diversion	of	the	Turia	River,	Va-
lencia	has	been	able	to	pick	up	the	opportunity	of	linking	
the	civic	life	that	characterizes	a	vibrant	city.
The	river	re-direction	provided	the	chance	to	replace	the	
riparian	axis	around	which	the	city	has	been	developed	
since	the	X	century,	with	a	continuous	pedestrian	infra-
structure.	
The	extension	of	the	area	allow	the	creation	of	spaces	
for	multiple	activities,	providing	for	a	diversity	of	experi-
ences	that	concur	in	making	the	Turia	Riverbed	a	place	
for	a	larger	number	of	users.
Being	already	the	Turia	watercourse	an	important	part	of	
the	city,	 the	connection	with	the	urban	fabric	has	been	
facilitated,	but	the	amount	of	new	development	created	
along	 the	 waterfront	 since	 1970	 shows	 how	 the	 [new]	
river	has	acted	as	spark	for	the	growth	of	the	city.

The approach utilized is, however, quite radical and 
even	if	successful	from	an	urban	design	point	of	view,	it	
should	pointed	out	how	considerations	about	the	ecolo-
gy	of	the	river	have	not	been	taken	in	consideration.	The	
diversion that provides protection from floods could have 
sensibly	altered	the	riparian	ecosystem.	In	addition,	the	
Turia	river	meet	the	Mediterranean	Sea	just	pass	the	city	
limits,	in	what	could	have	been	considered	as	an	impor-
tant	ecotone,	so	far	probably	disappeared.

7.2.5. TURIA RIVER
Valencia,	Spain	1976-
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SYNTHESIS

The	Turia	River	 shows	an	example	of	how	a	dry	 river	
can	become	an	 integrant	and	vibrant	part	of	an	urban	
settlement. In addition, it questions the remnant ecologi-
cal	relevance	of	the	river	once	that	diversion	has	taken	
place.
Even	if	the	ecological	importance	of	the	river	is	denied,	
it seeks to replace it with a series of activities that fits 
appropriately	in	the	urban	context,	shifting	the	river	into	
a	cultural	and	recreational	infrastructure	and	into	a	cata-
lyst	for	changes	in	the	entire	city.	
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The case studies researched have shown that the main design interventions were habitat restoration and flood protection. 
The	lined	corridors	of	these	rivers,	as	they	approach	throughout	cities	add	therefore,	a	cultural	dimension,	which	aims	mainly	
to	intensify	the	relationships	between	the	urban	fabric	and	the	natural	environment.

Landscape	ecology	emphasizes	the	importance	of	the	connective	role	that	riparian	corridors	carry	out.	They	link	different	
environments	representing,	at	the	same	time,	independent	ecosystems.	It	is	undeniable,	however,	how	manmade	altera-
tions of rivers, mostly justified as flood-control operation, jeopardize the natural ecological functions. 
Flood-control	 can	be	pursued	with	an	ecological	awareness	 through	 low-impact	solutions,	which	enable	 rivers	 to	main-
tain	their	functions	even	in	an	urban	context.	A	re-establishment	of	the	natural	meandering	of	the	river	could	be	achieved,	
although generally in suburban reaches, where slower water-flows and less built surroundings make it possible. In more 
urbanized	areas	the	goal	shifts	toward	the	research	of	more	engineeristic	solutions.	

Habitat restoration, however is quite important. It is seen as a mean to integrate flood protection and recreation, providing 
additional opportunities for cultural and, eventually, real estate development in adjacent areas. The techniques utilized in 
these	case	studies	rely	on	wise	uses	of	water,	maximizing	its	importance,	and	on	re-introduction	of	native	vegetation,	which	
has	a	better	suitability	with	the	local	environment.

The	case	studies	attest	how	in	dry	river	restoration	efforts,	the	ecological	and	cultural	importance	of	the	river	should	become	
integral	part	of	the	design.

The	re-vitalization	of	a	dry	river	starts	from	the	assumption	of	the	impossibility	of	restoration	to	its	primitive	condition	and	
the	employment	of	low-impact	solutions	based	on	re-establishment	of	native	vegetation	and	use	of	environmental	friendly	
techniques. 

7.2.6. CASE STUDIES - SUMMARY
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Year Meas.   Date       Time
Mean Gage Annual

Precipitation
(in)

Vel Height
(ft/s) (ft)

1998 47 		1998-02-18			08:35 5.75 7.35 10.56
48 		1998-03-06			14:10 2.17 4.72
49 		1998-03-13			10:20 2.17 4.69
50 		1998-03-24			12:20 4.65
51 		1998-03-27			14:05 4.61
52 		1998-04-02			11:40 3.47 5.59
53 		1998-04-08			13:33 4.56
54 		1998-04-13			13:00 4.45
55 		1998-04-16			13:40 4.29
56 		1998-04-23			16:50 4.64

1999 57 		1999-07-07			18:20 4.94 13.62
58 		1999-07-07			19:10 4.82
59 		1999-07-15			09:30 8.99
60 		1999-07-15			12:50 6.43 6.92
61 		1999-07-15			14:00 6.38 6.31

2000 62 		2000-06-30			09:50 2.35 4.49 9.68
63 		2000-08-08			07:50 1.33 4.22
64 		2000-08-29			10:24 2.13 4.18
65 		2000-11-07			12:15 3.91 5.17

2001 66 		2001-04-06			09:30 2.23 4.03 12.43
67 		2001-04-06			11:10 2.51 4.13
68 		2001-04-11			08:45 3.46
69 		2001-04-12			08:35 3.46
70 		2001-08-30			08:00 3.91
71 		2001-08-30			09:00 3.74

2002 72 		2002-08-28			18:00 2.25 4.71 7.81
2003 73 		2003-02-13			13:20 3.33 7.83

74 		2003-02-13			14:20 3.11
75 		2003-04-15			10:50 2.94
76 		2003-04-15			11:20 2.85
77 		2003-07-23			08:55 3.31
78 		2003-07-23			15:10 2.96
79 		2003-07-25			08:15 1.61 3.75
80 		2003-07-29			09:45 0.61 3.05
81 		2003-08-13			09:40 1.79 3.66
82 		2003-08-13			10:20 1.46 3.49
83 		2003-08-15			09:40 1.76 3.51
84 		2003-08-15			10:15 3.38
85 		2003-08-27			09:15 3.87
86 		2003-09-24			14:00 2.17 3.79
87 		2003-09-24			14:35 2.13 3.66

2004 88 		2004-03-04			13:33 1.89 3.59 10.05
89 		2004-03-09			10:30 2.12 3.72
90 		2004-03-09			13:00 2.11 3.67
91 		2004-03-10			11:24 2.33 3.59
92 		2004-04-05			10:05 2.09 3.35
93 		2004-08-06			10:33 2.74

Year Meas.   Date       Time
Mean Gage Annual

Precipitation (in)Vel Height
(ft/s) (ft)

1987 1 		1987-03-12			13:15 2.11 4.46 12.5
1988 2 		1988-07-30			09:00 2.86 4.08 11.63

3 		1988-10-20			09:15 3.48 3.86
1989 4 		1989-08-18	 4.91 6.48

5 		1989-10-05			11:18 2.26 3.02
1990 6 		1990-07-24			16:35 8.16 6.28 14.95

7 		1990-07-25			12:00 3.13 3.15
8 		1990-12-31			11:00 2.23 3.85

1991 9 		1991-01-06			13:00 5.97 4.39 10.78
10 		1991-01-07			15:15 3.78 4.47
11 		1991-01-08			13:00 2.78 4.09
12 		1991-01-10			14:00 1.72 3.86
13 		1991-01-23			13:35 3.07
14 		1991-02-14			13:30 3.08
15 		1991-02-15			14:00 3.09
16 		1991-03-01			09:50 3.21 3.98
17 		1991-03-01			13:40 4.74 4.48
18 		1991-03-02			10:10 5.34 4.62
19 		1991-03-04			14:40 2.59 3.41
20 		1991-03-05			15:30 1.71 3.34
21 		1991-03-06			13:15 2.78 3.44
22 		1991-03-25			13:55 2.83 3.25
23 		1991-03-28			12:00 3.01 2.98
24 		1991-04-08			12:30 2.33 3.09
25 		1991-04-12			14:00 1.56 3.09

1992 26 		1992-02-13			16:35 6.32 5.96 16.42
27 		1992-02-14			15:30 3.58 4.83
28 		1992-12-04			16:57 1.44 4.42
29 		1992-12-29			08:21 6.39 6.27

1993 30 		1993-01-07			12:35 6.64 6.55 14.99
31 		1993-01-09			16:00 6.35
31 		1993-02-16			10:20 2.69 5.54
32 		1993-08-30			11:22 5.96
33 		1993-11-15			10:23 0.95 4.78

1994 34 		1994-11-12			12:00 3.67 6.63 11.63
35 		1994-12-05			11:20 4.94
36 		1994-12-06			14:32 4.13 7.13
37 		1994-12-07			12:21 2.35 5.33

1995 38 		1995-01-05			14:43 4.02 7.71 11.18
39 		1995-01-06			14:00 3.81 6.34
40 		1995-01-11			11:09 5.05
41 		1995-02-17			15:15 2.72 5.64
42 		1995-03-06			10:25 5.31
43 		1995-09-28			08:45 4.98

1996 44 		1996-08-28			10:17 0.84 5.34 10.52
45 		1996-09-02			09:40 3.06 5.66
46 		1996-09-03			12:03 2.26 6.06

7.3. SITE ANALYSIS DATA
FLOOD & PRECIPITATION 1987-2006
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Year Meas.   Date       Time
Mean Gage Annual

Precipitation
(in)

Vel Height
(ft/s) (ft)

2005 94 		2005-01-05			11:40 2.57 3.97 7.61
95 		2005-01-06			14:43 2.13 3.39
96 		2005-01-27			13:08 2.62 4.13
97 		2005-02-12			07:46 5.14 7.31
98 		2005-08-09			14:39 3.92 5.29
99 		2005-08-09			15:38 2.64 4.24

2006 100 		2006-07-28			09:10 	 3.73 11.81
101 		2006-07-29			11:10 5.63 9.28
102 		2006-07-29			14:05 4.56 7.27
103 		2006-07-31			08:30 8.89 13.68
104 		2006-07-31			10:50 7.54 10.93
105 		2006-07-31			13:25 6.73 8.7
106 		2006-07-31			15:20 5.59 7.09
107 		2006-08-15			12:50 2.68 3.27
108 		2006-09-07			14:00 3.62 4.07

10	yrs	avg 4.87125
15yrs	avg 4.33567
20	yrs	avg 4.78537

RILLITO RIVER FLOODS 1987-2006
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TUCSON PRECIPITATION 1987-2006
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Data	Sources:

http://nwis.waterdata.usgs.gov/az
http://www.wrcc.dri.edu/

Source:	 Water	 in	 the	 Tucson	 Area:	 Seeking	
Sustainability

8.3. RILLITO RIVER DATA
FLOOD & PRECIPITATION 1987-2006 - WATERTABLE DEPTH

Note: Data about the 50 and 100 year floods have been obtained via email with Shirley Francisco from the 
U.S.G.S.	Water	department	and	via	verbal	communication	with	Chris	Smith	from	the	Pima	Conty	Flood	Con-
trol.	
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