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“Being able to work alongside people from diverse backgrounds has become a necessity for graduating
students entering the global workforce. Where “International Perspectives in Water Resource Planning” excels
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a typical short-term study abroad experience.”
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Purpose

The University of lowa International Perspectives in Water Resources
Planning study abroad program is sponsored by IIHR - Hydroscience &
Engineering (formerly the lowa Institute of Hydraulic Research). The
course focuses on a country or a world region for an intensive and in-depth
exposure to historical, cultural, social, economic, ethical, environmental,
and political conditions that impact water resources projects in order better
to prepare students for careers that are becoming increasingly global. The
2003 program takes place in Argentina, Brazil, and Paraguay.

Academic Program

The course will start with preparatory lectures by experts on the history,
culture, and water resources projects of Argentina. Lectures will be held on
The University of lowa campus during March -May 2003, and video taped
for viewing by off-campus participants. The course finishes with post-visit
reports written by the participants. During the visit abroad, participants will
interact with local students and attend seminars that emphasize the planning,
socio-economic and environmental impacts, rehabilitation programs, and
legal, cultural and institutional aspects of water resources projects.
Participants will visit technical, historical, and cultural sites.



Specific Activities Tentatively Planned

Activities are planned to encourage interaction of course participants with
local university students and representatives from academia, government
agencies and private companies. The technical focus will include field visits
to major dams on the Parana River (southern Brazil and Argentina), one of
the largest rivers in the world. This includes a visit to Itaipu, the largest
hydroelectric power dam in the world (12,600 MW) and Yacyreta dam, the
largest dam in Argentina. Other unique sites that will be visited include the
Iguazu Falls, one of the natural Seven Wonders of the World, the delta at the
lower Parana, the Rio de la Plata (the world's widest river) and some lakes in
the Pampas. Cultural tours will include the Jesuit Missions of San Ignacio,
the city of Santa Fe (the first Argentinean city founded by the Spaniards) and
several sites in and around Buenos Aires- a world-class city that is the capital
of Argentina.

Instructors and Credit

Each participant can earn 0-3 semester hours of credit depending on
agreement with the instructors regarding assignments and methods of
evaluating the student's work. The course will be conducted by Professor
Pedro J. Alvarez (lowa) and Drs. Angel Menendez (INA, Argentina) and
Claudio Baigun (IB-INTECH, Argentina). Other IIHR staff members will
also participate.

Cost

The estimated cost for the program is $2,500, including fees, round-trip air
fare, lodging, meals and travel expenses, and tuition plus administrative
costs. This estimate does not include the cost of obtaining appropriate visas.
Financial aid may be applied toward program costs. Students currently
receiving federal, state or institutional aid will remain eligible for most forms
of support while participating in this program. In addition, selected students
may qualify for financial assistance of up to $1,200.

Eligibility

This course is intended for graduate students who wish to become engineers,
economists, planners, legal and management specialists, or environmental,
social and political scientists. The course provides preparation for the
increasingly international scope of practices and services in the field of water
resources planning and management. Please note that U.S. citizens require a
visa only for Brazil. Other nationals may also require visas for Argentina and
Paraguay. Only students with the necessary visas will be allowed to make the
trip.

Application Procedure and Deadline

Completed applications, including a non-refundable application fee of $50,
must reach The University of lowa's Office for Study Abroad by February 28,
2003. The complete application includes the application form, available from
The University of lowa Office for Study Abroad, the most current transcript
of grades, a letter of recommendation and the $50 application fee. As the
number of participants is limited and applications will be reviewed as they



are received, early application is encouraged.
Previous Courses

Some student reactions to the previous courses in India and in Taiwan and Japan are as
follow:

"It has made me a better person...The lectures gave us an entirely new outlook on the
issues related to water resources in India..."

"Meeting with students was an invaluable experience, one of the most important parts of
the trip..."

"This experience will be invaluable to me in my professional career...altogether a
worthwhile investment of time and money."

"I hope this class will continue. I thoroughly enjoyed the trip and recommend the course
to anyone."

Send completed application and requests for further information to

Office for Study Abroad

28 International Center

The University of lowa

lowa City 1A 52242

Phone: (319) 335-0353; Fax: (319) 335-2021

E-mail: study-abroad@uiowa.edu

Also visit

IIHR at its Web site:
httn: e |

The University of lowa reserves the right to change without notice any statement in this flyer concerning, but
not limited to, policies, tuition, fees, dates and courses.

The University of lowa does not discriminate in its educational programs and activities on the basis of race,
national origin, color, religion, sex, age, disability or veteran status. The university also affirms its commitment
to providing equal opportunities and equal access to university facilities without reference to affectional or
associational preference. For additional information on nondiscrimination policies, contact the Coordinator of
Title IX and Section 504, and the ADA in the Office of Affirmative Action, telephone (319) 335-0705, The
University of lowa, 202 Jessup Hall, lowa City IA 52242-1316.
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Date H Event H Meds

May 17 ||Sat ||Arrival at Buenos Aires
Walking and bus tour in Buenos Aires

May 18 ||Sun || Tour to Tigre

Visit University of Buenos Aires
Bus trip to Parana

May 20|| Tue || Seminar in the hotel

Bus tour around Santa Fe

Visit areas damaged by the recent flood
in the Salado River R'/?ay ihVes
Visit Universidad Nacional del Litoral
Dinner show at the hotel

May 21| Wed|| Seminar in the hotel
Paranariver cruising tour
Visit Santa Fe downtown
Bustrip to Yacyreta













May 22

Thu

Visit Yacyreta Dam

May 23| Fri || Visit "Ruinasjesuiticas’, mate factory,
amethyst mining site
Bus trip to Foz do Iguazu, Brazil

May 24| Sat || Visit Iguazu Falls Argentinaside

May 25|| Sun || Visit Iguazu Falls Brazilian side
Dinner party with Brazilian students

May 26||Mon || Visit Itaipu Dam / Hydropower Station
Bustrip to Buenos Aires

May 27|| Tue || Dinner and tango show

May 28|| Wed|| Visit INA (Nationa Institute of Water)




May 29

Thu

Seminar at "Palacio San Martin"

May 30

Fri

Visit Colonia, Uruguay

May 3

Visit estancia (Private Hotel in the
Pampas)

June 1

Watch a soccer match (Boca Juniors vs
River Plate) at the Boca stadium

June 2

Mon

Leaving Buenos Aires to the USA

June 3

Tue

Arrival in the USA
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ABSTRACT

The University of lowa’s IIHR Hydroscience & Engineering (formerly the lowa Institute of Hydraulic Research) offers a multi-
disciplinary course that focuses on the global nature water resources management. “International Perspectives in Water Resource
Planning” is a three-week study abroad course that encourages interdisciplinary participation (including students and faculty from
the host region) to study the effects of major mater resources projects on society and the environment. The constant interaction with
a diverse group of students, researchers, practitioners, and government officials encourages critical thinking while fulfilling the
increasing need for a better understanding of cultural diversity and global situations for decision making. To date, this course has
traveled to India (1998), Taiwan & Japan (1999), China (2000), Eastern Europe (2001), and Argentina & Brazil (2003). This paper
summarizes overall course organization, activities, and student reactions with emphasis on the 2003 Argentina course.

INTRODUCTION

“.Querés mate?” Sebastidn, a 22 year-old undergraduate
hydraulic engineering student from the University of Buenos
Aires, asks Yoshihiro Katsuhama, a graduate student from
Japan presently attending Colorado State University as he
offers him a cup of traditional Argentine tea. Diversity has
become the catchword of the modern global marketplace and
universities are rapidly developing new tools for increasing
students’ understanding of and ability to work in diverse
situations with people from various cultural and geopolitical
backgrounds. Presently, universities throughout the world are
being challenged to search for better ways to prepare their
students for the new diversity of the global marketplace.
Preparing students for the diversity of the contemporary
marketplace has garnered new weight as companies seek out
employees with the social capital that allows them to
distinguish themselves by their ability to work with various
groups. This challenge is significant for engineering students
who often have very few flexible credit hours or time to
diversify their stipulated technical curricula (Durbin et al.,
2003).

One way to assess student’s intellectual development is that
developed by Perry (1970), who conducted open-ended
interviews on students following each of their four academic
years (Perry, 1970). Perry used the students’ responses to
construct a nine-stage scale tracing the general sequential
development in relation to problem solving skills. The scale
begins with students’ perceiving learning in terms of dualist
absolutes, positions 1 and 2, and ascends to positions 7 through
9 where students’ appreciate the relative complexity of life,
that multiple solutions can exist for one problem, and make
conscious commitments about their choices. Traditionally,
engineers have ranked low on Perry’s scale due to the
absolutist nature of the disciplines upon which engineering is
founded. However, a paradigm shift is currently occurring.
As society challenges become increasingly complex and global
in nature and the workplace diversifies, a broader range of
problem solving skills is warranted for today’s engineers.

At the University of lowa, one study abroad program is
addressing this need with a unique 0-3 credit, three-week study
abroad experience where students and faculty from North
American universities live, travel, and work with foreign
students, colleagues, and faculty from the given host country.
The experience exposes North American and foreign
engineering students to their host region “counterparts”, which
is conducive to a better understanding of professional,
economical, social, and cultural similarities and differences
that are important to recognize for the planning and
management of large projects. Such activities are also
important to expose students to new perspectives on
international decision making (Nasr et al.; 2002).

PROGRAM OVERVIEW

The University of lowa course “International Perspectives in
Water Resource Planning” was created in 1998 as an initiative
of 1IHR- Hydroscience and Engineering’s director, Dr. V.C.
Patel. 1IHR is a world-renowned research center in fluid
mechanics, water resources engineering, and hydrology. This
course seeks to provide in-depth exposure to technical,
historical, cultural, social, economic, environmental, and
ethical issues and complexities influencing major water
resource projects in countries outside of the United States.
Since 1998, the course has studied water planning in India
(1998), Taiwan & Japan (1999), China (2000), Eastern Europe
(2001), and Argentina &

Brazil (2003) (Jain, 1998;

Shrier et al., 2003). Travel

costs are subsidized by the

IIHR,  which alleviates

economic hurdles that face

many students interested in

study abroad programs. IIHR

relies on its extensive

international alumni network

for logistic support. This

year’s course was organized

and led by Prof. Pedro J.

Alvarez (U. of lowa - IIHR),

Dr. Angel Menendez (INA,

Argentina), and Dr. Claudio

Baigln (IB-INTECH,

Argentina). Several other Francis turbines (18 x 715 MW each)
faculty from IIHR and host gener?te electricity at Itaipu, the
institutions also participated, World's largest hydro-power dam

By exposing students to the international and multi-faceted
issues surrounding the management of major water resources
projects, IIHR seeks to increase student’s sensitivity and
awareness of global issues and to enhance their understanding
of international processes and decisions. By emphasizing the
importance of both the technical and cultural aspects of water
resource planning, the course gives students technical
experiences while helping them to better grasp the cultural
context that influences many resource management decisions;
an element more common in the liberal arts than in engineering
sciences. Thus, to reinforce the interdisciplinary goals of the
course, the program itinerary includes technical lectures and
site visits, as well as activities meant to present the unique
cultural characteristics of the host region. For example, the
most recent program to South America included tours of the
Itaipl Dam, one of the seven modern wonders of the world,
and of lquazl Falls, one of the seven natural wonders of the
world.



Buenos Aires: Days 1,2,3,11,12,13,15,16 &17

Tour Delta del Tigre, Meetings: University of Buenos
Aires, Water National Institute (INA), Visits: Palacio
San Martin, estancia, Soccer Museum; Attended:
tango show and soccer game

Santa Fe: Days 4 & 5

Seminar at Facultad de Ingenieria y Ciencias Hidricas
(FICH), View of Parana alluvial valley, Boat tour of
the Parana river

Posadas: Days 6 & 7
Visit Yacyreta Dam and "Ruinas Jesuiticas"

Iguazu: Days 8,9 & 10
Visits: Iguazu Falls and Itaipu Dam

Colonia: Day 14
Boat trip on the Rio de la Plata, Colonia city tour,
Visit Plaza de Toros

Itinerary map and activity schedule

Students are assigned group projects that are based on their
experiences abroad. This year’s projects included (1) a
comparative analysis of the Mississippi and Parana watersheds,
(2) a research proposal for further comparative study of the
Muississippi and Parana rivers to support ecological engineering
goals and to learn about the future or past of one river by
studying the other, (3) the creation of a course website,
and (4) the writing of an article presenting the unique
aspects of this course. This article is based on
information gleaned from a post trip survey of students and
faculty from Argentina and US institutions.

One aspect separating the IIHR program from other study
abroad courses is the diversity among participants. This year’s
participants included students and faculty from environmental,
civil, and hydraulic engineering at the University of lowa, the
University of Illinois, Colorado State University, Argentina,
Brazil, Costa Rica, Japan, Nicaragua, Romania, Turkey, and
Venezuela. This year’s course also included graduate students
in Urban and Regional Planning from both the United States
and Argentina. Diversity and soft skills are further emphasized
in the University of lowa program with the sponsoring of a
group of hydraulic engineering students from the host country
who accompany the group for trip’s entirety. The constant
interaction allows for an experience similar to longer cultural
immersion programs, but with a condensed timeframe more
manageable for time-constrained engineering students and
faculty.

This experience not only benefits students and faculty from the
United States, but can have a dramatic impact on the
international students and faculty that interact with the IIHR
group. For example, this was the first experience for many of
the Argentine and Brazilian students to actually meet a person
from the United States. In post trip surveys, Argentine students
credited the course for dissipating many of their previously

held negative stereotypes regarding people from the United
States. One Argentine student wrote, “Without doubt, the best
part was the interaction with other students, and the good
relationships within the group helped to break down certain
prejudices | previously had.”

2003 COURSE: THE PARANA RIVER WATERSHED

The 2003 course to the Parana River watershed of Argentina,
Brazil, Paraguay, and Uruguay provided students a unique
perspective on international water resource planning along one
of the world’s great rivers. The Parana, with average flow
similar to the Mississippi River, is 1,600 miles long being the
second in size to the Amazon in South America. The course
provided a kaleidoscope of experiences with the Parand by
exposing the group to the river from a multitude of
perspectives. By foot, the group was given access to the inter-
workings of the great dams at Yacyreta and Itaipd. Walking
through the massive Itaipu structure and standing inside the
dewatered unit at Yacryrta gave the group a new respect for the
enormous scale of the two projects. The group was also
impressed by the diplomacy involved with the international
projects, Yacyreta is shared between Argentina and Paraguay
and Itaip0 divides the electrical output between Paraguay and
Brazil.

Just as the dams emphasized the power of sound engineering
and technological advance, lIquazi Falls highlighted the
incredible force of nature unbridled. 275 waterfalls spanning
2.7 km-wide arc fall 70 m in a breathtaking spectacle designed
as UNESCO World Heritage Site. The majority of the group
listed walking throughout the scores of waterfalls at Iquazu as
one of the three most enjoyable and valuable experiences of the
course.



Spillway at Itaipd, the world’s largest hydro-electricity producing dam.

The majestic Iguazi Falls viewed from the Brazilian side

The group noted the admirable regional environmental
protection initiatives consisting in the formation of the natural
parks on both Argentinean and Brazilian sides of Iguazu falls
and of a modern specialized research center at the Itaipd dam
focused on environmental actions contemplating the fauna and
flora inventories, reforestation, handling and administering the
use of the impounded hydraulic resource and its protection belt.

Argentina’s capital Buenos Aires, megalopolis of 11 millions
inhabitants located at the Rio de la Plata confluence with the
ocean, fascinated the group by its elegant and active
environment, the warmth of its people, and the variety of
attractions.  Meetings of the American students at the
University of Buenos Aires and INA, facilitated a bidirectional
flux of information on water resources management. Lectures
were provided by both sides followed by discussions within
smaller, specialized groups on focused are of interest that
sparkled exchange of publications and ideas for future
collaborative plans.

By boat, the group toured the wealthy Buenos Aires suburb of
El Tigre, where the river housed the famous Argentine crew
teams, and saw firsthand how the river provided the food many
people depended upon as well as serving as the kitchen,
bathroom, and laundry for many along the river’s banks in the
city of Parana. The poorly kept and low quality buildings
along the river in Parana were a stark contrast to many of the
grand structures along the Delta del Tigre, these obvious
differences raised the issue of the influence of stakeholders in
political decisions affecting the river and its inhabitants.

The issue of stakeholders and their political capital in water
resource planning in Argentina was made clearer by the recent
flooding in Santa Fe, located to the east of the Parana River.
Just before the students’ arrival to Argentina, over 50,000
people had been evacuated from the provincial capital of Santa
Fe that was inundated by the worst floods in the colonial city’s
history. A levy that would have prevented the tragedy had not
been completed, apparently because it would have obstructed a
golf course’s view of the river. This tragedy provided students
a very real example of the high potential for social impacts and
political aspects of water resource management.

Flood aftermath — The soccer stadium of Col6n de Santa Fe

Bus travel was the most common form of transportation and
long rides, such as the twenty plus hour drive from Iguazu Falls
to Buenos Aiires, provided students with extensive views of the
northern Argentine landscape. Many of the students
commented on how similar the terrain was to their own
Midwestern vistas. Realizations like this help emphasize the
global commonalities among people and places and are unique
to the study abroad experience.

CONCLUSIONS

Being able to work alongside people from diverse backgrounds
has become a necessity for graduating students entering the
global workforce. Where “International Perspectives in Water
Resource Planning” excels is in the constant interaction
between diverse groups of students. Living beside fellow
engineering students from other countries provides a greater
understanding of different cultures and perspectives than is
possible on a typical short-term study abroad experience.

Group photograph at ruins of Jesuit mission.



In the post trip survey, 98 % of the participants, both Argentine
and those from US institutions, listed social interaction as the
most valuable element of the course and many credited this
interaction with significantly increasing their understanding of
key issues. “Both the students and faculty were open,
knowledgeable and always available for us. Most of what |
learned about environmental issues was gained from
discussions with Argentine faculty and students.”

“International Perspectives” is valuable in addressing and
offsetting the clustering of people with similar backgrounds
that is common on university campuses despite “diverse”
student populations. The program format is essential to
increasing cultural sensitivity about water resource planning
and to better the cultural and political contexts influencing
resource management decisions. The IIHR course is a
successful example of one university’s attempt to provide
students with the soft skills and real life experiences needed for
success in an increasingly global workplace.
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THE UNIVERSITY OF lowa

Comparison of the Parana and Mississippi Rivers

PROJECT SUMMARY

Restoration of largeriver systemsimpacted by anthropogenic stressesis problematic dueto
challenges associated with identifying reference streams. Apparent similarities between the
Mississippi and Parana Rivers may create a unique opportunity in the restoration and
management of largeriver systems. Correspondence analysis applied to general physical and
chemical characteristics of the two riversindicates they are more similar to one another than
any other largeriversof theworld. The Mississippi River has been heavily impacted by
human activity, while the Parana has thus far experienced more moder ate anthr opogenic
influences. Therefore, it may be possible to use the reaches of the Parana as r efer ence streams
for restoration efforts on the Mississippi. Additionally, lessons learned through thénistorical
exploitation of the Mississippi basin resources may be useful in guiding the development of the
Parana.

The proposed resear ch effortswill seek to characterize and compar e the Mississippi and
Parana rivers. While correspondence analysisindicates broad similarity between therivers,
mor e detailed information and analyses must be compiled and performed to completely
evaluate the feasibility of using the Parana as areference stream. Thiswork may not only
benefit the ecological health of the subject rivers, but may serve as a proof of concept in the
application of conventional restoration methodologiesto large river systems of the world.

Resear ch will include compilation of existing data sets from multiple sour ces describing the
physical and chemical characteristics of the Mississippi and Parana Rivers. Data
representative of processes at multiple temporal and spatial scales will be used, as available.
Data will be analyzed to assess similarities between the hydrologic and ecological behavior s of
therivers. Based on the results, recommendations will be made identifying specific parameters
and river reaches deemed useful in creating restoration and basin management frameworks.

Additional data needs will beidentified and long term monitoring plans recommended, as
necessary.

1. Introduction
Challenges in Restoring Large River Systems

The largeriver systems of the world are among the most heavily impacted by human activities.
However, there are several challenges preventing large rivers from being included major river
restoration efforts. In river restoration, it is common practice to identify a reference stream similar in
many ways to the subject of the restoration but in a more pristine state. Reference streams provide
an estimate of how the impacted system should function under undisturbed conditions, guide
restoration efforts, and allow for evaluation of the restoration program.

The need for a reference stream creates a major barrier in the restoration of largerivers. There are
very few largeriversin the world. They are situated on different continents with different geologic
and climatic conditions. Additionally, al of the world's large rivers are already experiencing
anthropogenic impacts and no data are available predating human affects. Finally, the spatial and
temporal scales at which processes occur in these systems make collection of representative data
problematic.

A unique opportunity in the management and restoration of large riversis present in the physical
similarities between the Mississippi and Parana Rivers. The Mississippi has been heavily impacted
by agricultural and urban development, flood control measures, and navigation improvements. The



Parana, while not unaffected by human activity, isin many ways unimpaired relative to the
Mississippi. And while anthropogenic effects on these rivers are very different, their natural
characteristics are very similar. Therefore, it may be possible to use reaches of the Parana as a
reference streams in the restoration of portions of the Mississippi. Additionally, mistakes made
during the exploitation of the resources of the Mississippi and its basin may be useful in guiding
future management of the Parana.

The Mississippi River

The Mississippi River has been heavily impacted by anthropogenic changes. Since the onset of
European settlement in the Midwestern United States, major changes within the basin and in the
river itself have severely deteriorated the health of the Mississippi. In the upper Midwest, large
forests were cleared for fuel and building materials, or to make way for agriculture. These changes
in land cover have resulted in more rapid runoff rates, increasing flood peaks. They have aso
increased soil erosion and sediment loads in streams throughout the basin.

Agricultural development also promoted drainage of wetlands and reclamation of lowland areas
through channel straightening and levee construction. These activities have exacerbated flooding
and sedimentation problems by reducing flood attenuation in off-channel areas and increasing stream
bank erosion and bed degradation. They have also eliminated the connection between the river and
its floodplain in many areas, altering nutrient dynamics in the river corridor.

Fertilizers and pesticides applied to agricultural lands are the major non-point source pollutants in
the Mississippi basin. Excessive nutrient loads caused by runoff of fertilizers result in numerous
water quality problems. Eutrophication creates problems at local as well as regiona scales. A large
anoxic zone has been created at the mouth of the Mississippi in the Gulf of Mexico due to increased
nutrient loadings. Pesticides create health risks to humans and wildlife.

Multiple large metropolitan areas are located on the banks of the Mississippi, and act as major point
source polluters. Oxygen demand from municipal sewage outfalls; heavy metals, PCBs, and other
pollutants from industries, and thermal emissions from power plants all impact the riverine
environment.

Navigation projects have one of the most substantial impacts on the Mississippi. River engineering
activities have slowed and redirected the flow, altering natural hydrologic regimes at the river scale
and changing local flow patterns. Dams create navigation pools, where open river reaches once
flowed, reducing flow rates and causing deposition of large volumes of fine sediment. Lower flow
rates a so reduce the transport of nutrients and oxygen in the river. Wing dams and closing dams
direct flow away from the numerous side channels of the braided river system, focusing the erosive
power of the river on one primary navigation channel. Wing dams act in combination with
navigation projects to decrease current and promote sedimentation in side channels, resulting in more
uniform channel cross-sections and reducing habitat diversity.

The Parandg River

The Parana River, located in Argentina, has experienced anthropogenic effects. However, because
Argentinais still adeveloping country, the effects on the Parana are currently small relative tothose
on the Mississippi. Deforestation, agricultural development, and urbanization are all stresses present
in the Parana basin and continue to grow. Like the Mississippi, the Paran 4 isa major conduit for the
transport of goods. Therefore, navigation is important, but it has needed little supportfrom major
river engineering works. There are magjor hydroelectric dams on the Parana, but they are currently
constrained to the upper portion of the river in northern Argentinaand Brazil. There is pressure to
develop hydropower in the middle Parana as the country continues to grow. The Parana has not been
extensively channelized and maintains connection with its floodplian over most of its length.

2. Hypothesis

Numerous similaritiesin physical characteristics exist between the Parana and Mississippi Rivers.
However, the severity of anthropogenic impacts on the two riversis very different. Therefore,
comparison of the rivers will provide information useful in restoring impacted areas of the
Mississippi and guidance for planning future development in the Parana basin.



3. Significance
Scientific

The biggest challenge in largeriver restoration effortsis the lack of an ideal reference system. This
shortcoming is especially evident for the restoration of the Mississippi river. The transformation of
pre-settlement landscape conditions in the Upper Mississippi river is one of the most radical in the
world, from prairies and wetlands to agriculture. The modifications to incorporate navigation for
agricultural and industrial purposes and flood control aso have had a profound effect on the natural
river state.

Itisnot clear what constitutes undisturbed conditions on the Mississippi River. Scientific data on
pre-settlement hydrologic and ecological conditionsis very scarce.

Comparison of the Mississippi and Parana rivers will be a proof of concept for large river restoration.
This research will provide a guide for restoring a disturbed river system when no ideal restoration
reference is available. It will help resource managers in developing river basins evolve to a system
of sustainable river management.

Educational

Another aspect of this study would be to link academic and scientific communities in US and
Argentina. International collaboration can increase the level of international awareness to the
ecological problems. The effective communication between the international communities would
help both sides to understand the systems, determine resource trends and impacts, develop
management alternatives, and manage information.

Scientific collaboration between the countries can open new research opportunities for Argentine
faculty and students. The economic status of the government and the academic environment in
Argentina currently limit research funding.

4, Justification

Since the Parana basin has suffered comparatively modest human influence, it can be useful on a
comparative basisin the investigation of other large river systems. The undisturbed nature of Parana
makes the river well suited to adopt an ecosystem perspective that will allow understandingpatterns
in contemporary altered rivers and develop more effective management techniques. However, it is
still needed to be justified how appropriate is to take Parana as a reference river system to
Mississippi. Preliminary discussion of similarities between these two rivers is presentechext.

As a broad approach, physical parameters can be directly compared. In Table 1, the basic
characteristics of Parana and Mississippi Rivers are given. Even though these basic characteristics
are enough to say that there are some similarities, more data is needed to make a sound comparison
of the rivers from an ecological and process perspective.

Table 1. Basic characteristics of Parana and Mississippi Rivers

Characteristics M'dgl.e Paran Mississippi
iver

Mean El. above sea level (m) 980 1200

Drainage area (km?) 2.8x 106 3.21x 106

Length (km) 4000 3750

Mean annual discharge (m3) 15000 15300

Taking the comparison a step further, selected variables were used for applying correspondence
analysis to explore similitude patterns among several large rivers. The variables for the analysis are
watershed area, mean maximum elevation, annual discharge, dissolved organic carbon, litter pool,
net primary productivity, precipitation, evapotranspiration, and mean temperature.

Theresults of the analysis are displayed in two-dimensional scaled maps (Figure 1). The objectiveis



to account for a maximum amount of inertia (variation) along the first and second axis. First axis of
Correspondence Analysis accounted for 89 % of the inertia and separated rivers with large
watersheds, high litter loads, net primary productivity and precipitation from those exhibiting higher
elevations. The second axis accounted for only 11 % of inertia, separating the rivers based on
discharge, mean temperature and dissolved organic contents.

Figure 1: Separation of large rivers as determined by results of correspondence analysis

As Figure 1 shows, based on genera climatic, hydrological, chemical and geomorphological
characteristics, the Parana is the most similar river in the world to the Mississippi River, so from a
broad perspective it represents a suitable reference for the Mississippi River. Since the Parana River
has only been dightly modified from pre-impact conditions, it can serve as a process level reference
for the Mississippi River. Concomitantly, the Mississippi River provides insight into the future
condition of the Parana River if unmanaged development were to continue.

A more in depth examination of water quality, ecological, hydrologic, and sediment data will provide
the framework to find out if processes such as nutrient exchange and biodiversity are comparable
from the Mississippi to the Parana.

5. Methodology

The differencesin the Lower and Middle Parana River and the Mississippi River will guide the
project methodology, allowing the project goals to be met. The Parana River is still connected
extensively to its flood plains while the Mississippi River is separated from its floodplains by
levees. Thefloodplainisan important part of the riparian habitat in maintaining biodiversity and
regulating exchanges of nutrients and sedimentsin the system. Furthermore, navigation
considerations keep the Mississippi River channeled and more uniform while the Parana is a very
braided river. Determining guiding principles for large river system restoration the characteristics
and benefits of a healthy river system will drive the data collection. The project will consist of two
phases, including data collection and data analysis/restoration framework.

Data Collection

Prerequisite to creating framework for guiding restoration efforts in the Mississippi River and
development and management decisions in the Parana River is the compilation of pertinent water
quality, hydrologic, sediment, and ecological datain the respective basins.

For the Mississippi River, data from the USGS and from the United States Army Corps of Engineers
(USACE) can be obtained from the extensive stream gage network and monitoring programs. Data
for the Parana River will be obtained from agencies within Argentinawith guidance from personnel
at the National Water Laboratory in Buenos Aires.

Data analysis - Developing a Restoration Framework



Data will be compiled and analyzed with regard to important river processes. Some of the questions
that will be answered are:

How does the ecosystem of each river respond after flood events?

Which water quality, ecological, and sediment transport processes depend upon the natural flood
cycle of the basin?

Regarding the Parana as the reference river for Mississippi restoration, the analysis will focus on
which processes are present in the Parana basin due to the more natural hydrological regime,
floodplain connectivity, channel geometry, and a less developed basin. These processes will then be
extended to restoration effortsin the Mississippi River.

Schedule and Deliverables

The project will take place during a two-year period. Thefirst year will consist of the data collection
from respective agencies in Argentinaand the USA. The second year will consist of data analysis.
During this time the participants in the research will communicate during twice a month conference
calls. The researcherswill meet face to face at three meetings during the study; at the beginning in
Buenos Aires, after the first year in the USA, and at the end of the study, at a site to be determined.
Two documents will be produced during the research. One report will detail the findings of the data
compilation and be due shortly after the first year and the other will report on the restoration
framework devel oped.

Future Considerations

This first step in collecting data in the basins, determining important processes, and developing a
restoration reference will undoubtedly elucidate more research needs. This research will enable
researchersin both basins to identify, design, and put in place monitoring sites and programs for
future considerations. Reaches of river in both systems will be identified to specifically focus on for
unique aspects of river process. Furthermore, once the restoration framework is developed,
numerical models, both ecological and hydraulic will be developed to guide restoration design.

6. Personnel

This project will involve research faculty, graduate students, and undergraduate students at multiple
universities in multiple countries.

A principal investigator at both University of lowaand University of Buenos Aires will guide the
study and provide assistance to graduate students during the course of the study.

Students at both Universities will be involved in data collection and analysis.
7. Budget

This research program will take place over 2 years and will require $663,500. Table 2 breaks down
the costs by category. The cost includes salary for two principal investigators, graduate students,
communication, and computer & software. Each investigator will be working half time on the
program and the graduate students will be working full time.

Table 2: Budget Summary

Per sonnel Fringe  Indirect
Salary Total
Benefits Costs
U.S. Principal Investigator** $75,000 $18,750 $112,500 $206,250
Argentine Principal Investigator** $75,000 $18,750 $112,500 $206,250
U.S. Graduate Student* $40,000 $10,000 $60,000  $110,000
Argentine Graduate Student* $40,000 $10,000  $60,000  $110,000
Personnel Total $632,500
Communication $1,000
Travel $20,000
Computer & Software $10,000

Total $663,500



*Graduate Students working full-time for a total of two years
** Principal Investigator working half-time for two years
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