e !,'E'!E- d Water/,-Food

United Nations . Institute for
Educational, Scientificand - Water Education DAUGHERTY GLOBAL INSTITUTE
Cultural Organization . in partnership with UNESCO

at the University of Nebraska

IHE Delft Institute for Water Education (IHE)
and

Robert B. Daugherty Water for Food Global Institute
at the University of Nebraska (DWFI)

Accomplishments and Impacts 2011-2016

March 29, 2017

The partnership between IHE and DWFI formally began with the signing of the initial five-year
Memorandum of Understanding on May 2, 2011, at the third Water for Food Global Conference
in Lincoln, Nebraska. Following is a summary of accomplishments and impacts of the program.

Nebraska Irrigation Field Course

DWFT and THE have completed three intensive two-week field courses in Nebraska in 2012,
2014 and 2016. This course is for students in the Land and Water Development for Food
Security M.Sc. program at IHE, graduate students at the University of Nebraska-Lincoln (UNL)
and for students in the Double Master of Science degree program offered by UNL and IHE
(described below). The course emphasizes field and laboratory measurement and/or evaluation
techniques and proper analysis of the following components of irrigation, hydraulic, and
hydrologic systems: flow in streams, canals, and irrigation pipelines; irrigation pumping systems;
surface, sprinkler, and drip irrigation systems; irrigation well hydraulics; pipeline hydraulics; and
soil water properties. The laboratories are combined with a field trip where students visit
agricultural irrigation water supply projects, hydraulic structures, dams, hydroelectric plants,
irrigated cropping systems field research at industry and university sites, and industries that
manufacture and install center pivot systems, subsurface drip irrigation systems, and irrigation
pumps. Students prepared a written report at the end of the course. A total of 50 students have
completed the course. The participants represent the following 20 countries (number from each
country in parentheses): Argentina(1), Costa Rica(1), Ethiopia(7), Gambia(1), Ghana(1),
Guyana(1), India(1), Indonesia(15), Kenya(3), Malawi(1), Nepal(1), Nigeria(1), Pakistan(1),
Rwanda(2), Swaziland(3), Tanzania(2), Uruguay (1), Zambia(1), Zimbabwe(3) and the U.S. (3).
By April of this year all of these students from outside of the U.S. will have earned their M.Sc.
degrees at IHE.



IMPACT

Surveys show that more than 90% of the students that earn M.Sc. degrees at IHE return to their
home countries upon graduation to work in water-related industries. The impact of this two-week
course on water management in the developing world is indeed very significant.

Country of origin of students that have participated in the Nebraska Irrigation Field Course

Double Master of Science Degree Program

The faculty at IHE and in Biological Systems Engineering at the University of Nebraska-Lincoln
(UNL) brought their individual and collective expertise in the broad areas of agriculture,
engineering, and water resource management together to create a new Double-degree Masters of
Science (M.S. & M.Sc.) program focused on Advanced Water Management for Food
Production. A Memorandum of Agreement was signed on May 7, 2013, between UNL and IHE
that spells out the details of the program including the curriculum and the admission procedures
to be followed by both institutions. This program is uniquely global and targeted at professionals
from developing countries who are interested in learning more about water resource
identification and development, water allocation and distribution and about food production,
plant-water interactions, and maximizing crop yield while minimizing water usage. The program
consists of a total of eight UNESCO-IHE modules, each three weeks in duration, and ten UNL
semester courses. The program offers students significant classroom and hands-on learning
experiences. As part of their program, students are required to complete a research project in
their home country and present and defend their thesis to faculty members from both institutions.
Upon completion of the 20-month program, students earn a M.Sc. in Water Science and
Engineering with a specialization in Land and Water Development for Food Security at IHE and
an M.S. in Agricultural and Biological Systems Engineering at UNL. Two students completed
the program in May 2015 and returned to their previous water-related employment in their home
countries; Evodius Rulazi to the Tanzanian Department of Agriculture; Gregory Williams to a
water resources consultancy in Guyana. Mumba Mwape will graduate in May 2017 and will
return to the Zambian Department of Agriculture.



IMPACT

These graduates’ newly earned expertise in agricultural water management will be of
tremendous benefit in their home countries, where their knowledge can help inform policy
making and best practices. In all three cases the graduates work for action agencies or
consultancies — all of which have great influence on water use in their region of the world.

Hands-on learning is an important part of DWFI/IHE Partnership Programs’

European Field Trip for UNL Graduate Students

In late May and early June 2015 two UNL graduate students, Katherine Smith and Isaiah
Krutak, participated in a two-week field trip hosted by IHE. Twenty-six IHE students from
nine different developing countries also participated in the course. The field trip entailed travel
to six countries of Western Europe. The students visited water projects that ranged from
irrigation works, hydro-electric power facilities, navigation facilities and unique wetland
systems used for wildlife habitat, aquaculture, and crop production. Visits to irrigation and
hydraulic research laboratories were also part of the trip.

IMPACT

The trip was an outstanding learning experience for the UNL students and an excellent cultural
exchange for all of the participants. The two UNL students now work in water related fields in
Nebraska, one for the U.S. Corps of Engineers and the other with an irrigation dealership.
Participation in this course will help them bring new insights to their chosen professions,
advancing effective water management for food security.

Cooperative Research

A cooperative research program in the use of hydroinformatics for improved management of
water resources for food production was identified early-on in the DWFI/IHE partnership. In
August 2015, the first student in this program, Alessandro Amaranto from Italy, began his
Ph.D. studies at UNL. In fall 2016 Alessandro moved to Delft to continue his courses and
conduct research with the faculty at IHE. In summer 2017, Alessandro will return to UNL to
complete his final year of his Ph.D. program. Alessandro’s research will be the first
collaborative Ph.D. program offered between the two institutions.

In another DWFI and IHE collaborative research project researchers are studying the use of
remote sensing to enhance water resources management for crop production and for global
water accounting.



IMPACT
Knowledge gained through this research will greatly enhance the hydroinformatics capability at
UNL and spur the development of new joint research projects in hydroinformatics and advanced
remote sensing technologies for water management and water accounting.

Faculty Exchanges

Former UNL School of Natural Resources groundwater faculty member Dr. Ed Harvey
participated in a six-month faculty exchange at IHE from October 11, 2011, through March
2012. During that time period, Dr. Harvey helped develop the double Master of Science degree
program and has since has continued teaching basic groundwater geology to students in the
IHE Land and Water Development for Food Security program.

During the past two years Dr. Dean Eisenhauer has provided guest lectures in Irrigation
Agronomy at IHE, focusing on crop water management and the application of the AquaCrop
model in irrigated and dryland agriculture.

IMPACT

Sharing expertise between IHE and the University of Nebraska through DWFI was one of the
objectives of the original MOU between IHE and DWFI. The organizations accomplished this
goal through the field courses, double Master of Science degree program, the cooperative
research programs that have been initiated and the faculty exhanges. This has enriched the
educational opportunities for all of the students involved and has set the framework for future
collaborative education and research between the faculty at IHE and the University of
Nebraska. Research findings and gained knowledge will contribute to a number of global
efforts to increase water and food security for our world.

Students experience both indoor and outdoor laboratories’



N e e

Bl i
) #4"4 e 1/

¥ s 004 i
e

Students learn from irrigation district and industry cooperators®
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