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| JAbout ACE

The Africa Center of Excellence for Water Management (ACEWM) is a regional Center for Eastern
and Southern Africa for postgraduate education, research and public engagement in water man-
agement. ACEWM was established in 2016 as part of the Africa Centre of Excellence Initiative
(ACE) which is a collaborative program of the Government of the Federal Democratic Republic of
Ethiopia and The World Bank Group and hosted under the Addis Ababa University (AAU). The
most important rationale for establishing ACEWM is the need for development of highly skilled
human resource capable of handling more complex water management problems in a holistic, inte-
grative and transformative approach. This includes teaching, innovative research, internships, on
job technical training and community outreach programs using broad -based partnership approach.
The establishment of the Center focus on addressing specific development challenges in the region
through graduate trai ni ng-terinmrourtka and eppli@dreseakrtihnibthe a n d

form of partnerships and collaborations with other institutions and the private sector.

To produce competent MSc and PhD graduates, pursue problem-solving (applied) re-
search in water management, and engage in scholarly community services at national and

To become a leading accredited Regional Center of Excellence in teaching, research and
scholarly community engagement in Water Management in Africa.




0Seek Wisdom,
Elevate Your In-
tellect and Serve
Humanity 6

MESSAGE FROM AAU PRE SIDENT

Dear Graduates,

Addis Ababa University (AAU) took birth in the year 1950 as the University College
of Addis Ababa (UCAA), is the oldest and the largest higher learning and research
institution in Ethiopia. Since its inception, the University has been the leading center
in teaching-learning, research and community services. Beginning with enrollment
capacity of 33 students in 1950, AAU now has47,610students (29,872 undergraduate,
15,398 Masterds and 3,7094af (3,P10 &ademnias,d 846 tdn)n
support staff and 1253 health Professionals). In its 14 campuses, the University runs
70 undergraduate and 293 graduate programs (112 PhD and 221 Masters), and vari-
ous specializations in Health Sciences. Over 222,000 students have graduated from
AAU since its establishment.

At present the University has 10 colleges, 2 technology institutes, 12 research insti-
tutes and 5 center of excellencies run by the World Bank and African Research Uni-
versity Alliance. Within these academic units, there are 55 departments, 12 centers,
12 schools, and 2 teaching hospitals. The Africa Centre of Excellence for Water Man-
agement is one of the center of excellence serving as an academic units.

In the continuing task of nation building, Addis Ababa University has been promot-
ing excellence in higher education and striving hard to impart quality teaching, re-
search and community engagement to meet national, regional and global challenges,
towards accomplishing its vision and mission. For students, the degree represents
certification of competence, and a passport to advanced education or gainful employ-
ment, and livelihood and prosperity. You have an important role to play in the devel-
opment of the Nation and hence have to handle your future with confidence and ca-

pability.

Our infrastructure is huge with equipped laboratories, highly qualified and motivated
faculty, who work with commitment and dedication for the cause of education, re-
search, and serving the society. The research output of our graduate program is very
good in terms of the quality of teaching, research supervision and publications in high
impact factor journals with a large number of citations.

It is gratifying to note that according to the Times Higher Education 2022 ranking,
Addis Ababa University is ranked among the top 6 in Africa and the first in East Afri-
ca as well as among the top 401500 out of more than 1600 worldwide reputable uni-
versities. This is an excellent achievement and hence as AAU community, and gradu-
ate of AAU and Alumni you should be proud of. Addis Ababa University Ranked 1st
among the East African universities.

This year graduates, you successfully completed your study in the midst of a global
pandemic. No doubt your life was disrupted. No doubt there was added stress. No
doubt there was uncertainty. Despite these challenges, or more accurately because of
them, you are stronger. You are a stronger student having tested yourself. As a Uni-
versity, we will also strengthen our efforts to ensure that we continue to focus on the
key issues facing humanity d to meet our obligations to the wider society beyond edu-
cation and research.

~ Once again, please accept my warmest congratulations.
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MESSAGE FROM THE COL LEGE DEAN
B D

Dear Graduates,

The College of Natural and Computational Sciences in its more than 50
years of establishment has gone through various stages of development.
Currently, the College comprises eight departments, two schools, two in-
stitutes, and three multidisciplinary programs offering undergraduate and
postgraduate degrees.

Our college is proud to host the Africa Centre of Excellence for Water
Management (ACEWM), which is a collaborative initiative of the Govern-

ment of the Federal Democratic Republic of Ethiopia and The World Bank
Group with the overall goal to address the long standing water manage-
ment development challenge in Ethiopia and in Africa at large.

Water is ithe aefining challenge of the 21st century, intersecting with a

range of development issues that grow more urgent with each passing

vear: healta, ag-iculture, tcaonomics, golitics, security, gender, ecology,

and ranv mare Pacogjnzing thst progress toward equal access to safe,
healthv water will foretell the future development, safety, and prosperity

of every country, the Addis Ababa Jniversity has established the Africa

Centre of Excellence for Water Management (ACEWM). Since its found-

ing, The ACEWM has tackled ongoing and emerging issues of central im-
portance to Africads Challenges with
management challenges.

Reflecting the core values of the university and carrying forward the Col-

|l ege of Natur al and Computational Sci
cused on effecting change. Its research, teaching, networking, and
knowledge management activities focus towards the goal of improving

water management challenges in Ethiopia and Africa at large.

Our College is

Proud to host
the Africa Cen-
tre of Excel-

lence for Water | would ask that you not forget your Centre, professors, supervisors and
Management fellow students. | encourage you to not only give back to the ACEWM by
! supporting Centre activities, programs and scholarships, but also by keep-
(ACEWM)... ) : , . .
ing us updated on the many achievements you will experience in your
careers and personal lives. We will always take great pride in your
achievements.

As ACEWM students, you have a special mission: to ensure the continu-
ing of addressing the water challenges in this part of the world so in need
of your expertise. | have no doubt that you will continue to serve as am-
bassadors for the AAU and ACEWM by building upon our reputation for
excellence.

‘ 6 i re ’ PAGE 6
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0The mo s t [
portant rationale
for establishing
ACEWM is the need
for development of
highly skilled human
resource capable of
handling more com-
plex water manage-
ment problems in a
holistic, integrative
and transformative
approach. ¢

MESSAGE FROM THE CEN TER DIRECTOR

Dear Graduates,

The United Nations Sustainable Development Goal (SDG 6) to ensure availability
and sustainable management of water and sanitation for all by 2030 includes eight
global targets that are universally applicable and inspirational. Yet, considering the
situation in Africa and specifically in Eastern and Southern (ESA) Countries in-
cluding Ethiopia, almost all major development problems are water -related: food
insecurity, low economic development, recurrent droughts, poor health conditions,
and low energy production. The root cause of these problems is not the lack of ad-
equate water resources, but rather the limited development and management of
this most important resource. /

The Africa Centre of Excellence for Water Management (ACEWM) is a Regional
Centre for Eastern and Southern Africa for postgraduate education, research and
public engagement in water management. ACEWM was established in 2016 and
hosted under the Addis Ababa University (AAU). The most important rationale
for establishing ACEWM is the need for development of highly skilled human re-
source capabie oi niandling more complex water management problems in a holis-
tic, integrative and transformative approach.

We see water in its diverse forms as a critical future challenge to improving and
sustaining puolic health, ecosystems functions, and economic transformation. If
sustainably managed, we see water as a driver for economic transformation and
regionai ineg ztict riaher than 2 scurce of conflict. The Addis Ababa University

has the necessary ingredients to cont
greatest water management challenges. The ACEWM has identified and respond-
ing to opportunities and A critically fi identified where and how they can best
spur improvement at the intersections of water, health, development, and the envi-

ronment.

| believe that we have developed a specific function, combining academic rigor to
secure relevant objective insights with real-world engagement in order to address
the challenges confronting water sector in Africa. More than anything, this focus
defines what the ACEWM for: working with others to make Africa a better place,
rather than disputing the shortcomings around the water management in Africa.

Congratulations to our PhD and MSc. graduates! | am proud of you! There
were difficulties on your way that you were able to overcome with dignity
and | am sure that you will not stop there. It is my utmost wish that you
remain connected with the Centre, your supervisors, your friends and your
classmates. Remain steadfast, in the knowledge that your education and
the relationships you made, the learning you achieved and the experiences
you had during your time here in Addis Ababa University will serve you
well in the years to come.

PAGE 7
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The Eastern and Southern Africa Higher Education Centers
of Excellence Project (ACE Il) was launched in 2016 with the
aim to strengthen 24 competitively selected centers to deliver
quality, market -relevant post-graduate education, and build
collaborative research capacity in five regional priority areas:
industry, agriculture, health, education and applied statis-
tics.

The ACEs were selected through an open, objective, trans-

®parent and merit-based competitive process based on the

following criteria: (a) proposal that addressed a specific chal-
lenge in one of the five priority areas in the region @ indus-
try, agriculture, health, education and applied statistics; (b)
proposal of the highest quality; (¢) hosting institution had
evident capacity; (d) selection that provided for geographical
balance; and (e) the hosting country had International Devel-
opment Association (IDA) funding eligibility and availabil-
ity.

Funding of each Centre of Excellence is tied to agreed results
and only disbursed for their achievement, ensuring stronger
ownership and impact.

These centers have plan to collectively enroll over 3,500
graduate students, including 700 PhD students; publish
1,500 journal articles; and launch over 300 partnerships and
research collaborations with private sector and other aca-
demic institutions both in and outside the region.

All these ACEs are expected to perform the following tasks:

1. build institutional capacity to provide quality post -
graduate education with relevance to the labor market;

2. build institutional capacity to conduct high quality ap-
plied research, relevant to addressing a key development
challenge/priority;

3. develop and enhance partnerships with other academic
institutions (national, regional and international) to pur-
sue academic excellence;

4. develop and enhance partnerships with industry and the
private sector to generate greater impact;

— o0
Eastern and Southern Africa

4
ACE I Higher Education Centers of Excellence Project
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6. deliver outreach, and create an impact,
to society by delivering excellent teach-
ing and producing high quality applied

research.

Each ACE has the autonomy to imple-
ment its own program with support from

its host university, government, and a re-
gional facilitation unit housed at the Inter -

University  Council

for East

Africa

(IUCEA). All host universities will be
urged to join a new regional benchmark-

ing init.i

ative

t o i

quality, in association with the World
Bank-facilitated Partnership for skills in
Applied Sciences, Engineering and Tech-

nology (PASET).

It is envisaged that at the end of the pro-
ject the centers will have developed suffi-
cient capacity to become sustainable re-
gional hubs for training and research in

their specialized fields, capable of leading
efforts to address priority development

challenges and improve lives in the re-

gion.

The Africa Centre of Excellence for Water
Management (ACEWM) is proud to an-

nounce that it has already achieved more
than 85% of all agreed results in terms of

disbursement.

PAGE 8
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A CE WMBO s ac
are centered on focus
areas, selected to rep-
resent important but
under-addressed
challenges, and justi-
fied by problem defi-
nition,  opportunity
characterization, and
Impact potential.

"ACEWM was

Established Based

on Existing
Capacity and
Building New

Capacity through

Broad -Based
Partnership
Approachdbd

FOCUS AREAS OF ACEWM

Main focus areas of ACEWM include:

Y

<K K <

<K < =<

Improving access to safe drinking water and sanitation
Improving municipal and industrial wastewater management
Enhancing access to fresh water for food security
Adaptation to climate change

Improving water storage and water shade management to
maximize resources and minimize conflict

Enhancing the productivity of the water ecosystems
Strengthening water quality monitoring and management
Enhancing water resources development

Renewable energy for water security

Improving water governance for socioeconomic
transformation

ACEWM is striving to build:

1. Excellence in Teaching

2. Excellence in Research, Innovation, Incubation and
Technology Transfer

3. Excellence in Outreach

4. Excellence in Management and Governance

NELE T ETS

Partnering
Institutions

Faculty/
Research

Graduate
Students



The ACEWM is an
interdisciplinary
program which
will concentrate
on existing
capacity and
develop new
capacity to
facilitate
collaboration

ACADEMIC PROGRAMS OF ACEWM
e 4

It is projected that over the next 25 years the demand for water in Africa will al-
most quadruple i a much faster rate than any other region in the world (2030 Wa-
ter Resources Group, 2009). The gap between water demand and water supply is
growing. Water demand is increasing at a higher rate than population growth fi
as income levels of urban dwellers rise and the demands for better services in-
crease whereas water availability is shrinking due to competing demands from
agriculture, mining, and industry and from deteriorating water quality and cli-
mate change.

Safe drinking water must be among the highest priorities for every nation on
earth. Today contaminated water kills more people than cancer, AIDS, wars or
accidents. It is vitally important that the water which humans drink be free of dis-
easecausing germs and toxic chemicals that pose a threat to public health. More-
over, given that more than 80 percent of the world@ population lives in develop-
ing countries, technologies for making drinking water safe must be accessible,

across disciplines af fordabl e, environmentally sound, and

and across
organizations on
long term

African leaders have identified water scarcity and related insecurity as one of the

sources of the continentds underdevel o0}
framewor k of NEPAD, t he | eader s h
sustainable access to safe and adequate clean water supply and sanitation, espe-
ceirally for the poordé and oplan and man
national and regional cooperation and ¢

programs and t he
projects of direct
relevance to

Afri cads
sustainability.

wa't

Addressing water management challenges of Africa requires that water engi-
neers, scientists and managers apply an integrated and interdisciplinary ap-
proach, involving hydrological, biophysical, and chemical, engineering, econom-
ic, institutional, legal, policymaking and planning aspects. Academic programs
of ACEWM are:

PhD in Water Management
1. PhD in Water Management with specializations in Hydrology and
Water Resources Management
2. PhD in Water Management with specializations in Aquatic
Ecosystems Management
3. PhD in Water Management with specializations in Water Sci-
ence and Technology
MSc in Water Management
Hydrology and Water Resources Program
Water Quality Management Program
Aquatic Ecosystems Program
Water Supply and Sanitation Program
Water and Wastewater Technology Program

a s wpn PR
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ACEWM is regionally
focused and striving
to be internationally
recognized teaching
and research CoE in
Water Management

STUDENTS OF ACEWM
I I

The student population at the Center continues to increase every year.
The total number of ACEWM students (First, second, and third cohort)
are 123 and among which 21% of the MSc students and 23.4% of PhD
students are from ESA countries. The student population enrolled dur-
ing the academic year 2017/18, 2018/19, and 2019/20 by academic
program, gender, and country of origin.

PhD Students 4 PhD
Graduates
MSc Students
40 MSc
Graduates

France (1)
Ethiopia (60/42)

Uganda (5/5) Countries
Eritrea (1) M M |

Somalia (2) B

Rwanda (5/1) 57 PhD Students
Tanzania (1/5) ‘
Malawi (4/2)

Zambia (2) Bz " MSc Students
Botswana (1) 3 |

Eswatini (1/1) 1 Post Doc

The figures in-bracket in the above map indicate the numbers of
MSc vis-a-vis PhD students (MSc/PhD), except one PhD student

from France. -

e
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EXCHANGE PROGRAM OF ACEWM
I ST A

Internationalization of education and research plays critical role in developing and
improving research, teaching and innovation, and is increasingly seen as means of
improving institutional and national visibility and influence. The Centre engages
national, regional, and international partners and affiliated faculty/students in
exchange programs. The exchange program includes teaching of partners at
ACEWM, visit of students and faculty of ACEWM to partner institutions mainly for
research, visit partners to ACEWM for joint supervision of students and short course
training.

In addition, the Centre considers internship as a great opportunity for master's
students to learn while gaining practical experience. Interns generally find the
experience to be rewarding and interesting. In addition, it is a way to enhance their
CVs with practical work experience and makes them relevant to the job market .
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PHD GRADUATES
( BN R D

THE DEGREE OF DOCTOR OF PHILOSOPHY
IN WATER MANAGEMENT

DAVID WERE NAKIGULI FATUMAH

AQUATIC ECOSYSTEMS

HYDROLOGY AND WATER
MANAGEMENT

RESOURCES MANAGEMENT

g

GETACHEW DAGNEW MAGORI JACKSON
WATER SCIENCE AND

WATER SCIENCE AND
TECHNOLOGY

TECHNOLOGY

o SEPAGE 13
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PHD IN WATER SCIENCE AND

TECHNOLOGY
T 4

Getachew Dagnew
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Abstract cumul ati ve speci fic met he
In spite of the increasing demq\{vrg(:ic?ﬁévafpaovzs%\pi ’ehsq?q'ézz%&#ngdli
distillery industries continue tsq, ®r ¢ 'Q?\jdorWA urce, gty s
soi l poll ution, especially to dgﬁg b@ﬂtlnj.t'?g)é's Ugp ted
hi ghly organic andh&:omplbkag)ey.prosfdu %afaprea INLRIRS scori a
solids, recal citrant organi cs, s PEfisd sd e tWABO‘ﬂr’m /slulv\fz
phosphorus and nitrogen, whose h ggggbyr%gge&{le@élmgntwpzf
role in environment al sustainabgﬁbbgrté& sr'}oisltlacgaeseAsD thE
single stillage treat ment technoolfoélgly00 Olnqj ngé%suv\pecreeed.acaﬁr?§
study was to quantify mol asses g@ﬂié\;érlnéﬁtgg Iygr(&%lﬂ%tu% ii
examine the feasibility of an bg]?glﬂabﬁ r rrm?&it gng, appd
sustainability. Standard methodbsio% e f"@lp%j'q/vq'thb?%isrp iC
systematic l'iterature review th(rvgiu &li np¥1ignaa¥ysd)at®ri tCho Ee
sampling and conducting a serupe a(?/izrs BeriHrge7n_t7s. 6.hBe atnrdi
based on a sound design foll owe nQXe%?%'&dpasrtqIq%%gleytvxjictsh a
analysis of the results. The épenraisr?eerh_esd S retn%dpyvgth
bi ochemical met hane potenti al (%F@g)artd?%tg rflna E%SHr.ﬁ'tnid@ﬁt
iron oxide coated sand (I OCS) babsaetdchweADai IIprf’hfee%tiﬁ”ﬁri]tfi
anaerobi_c digestion (AD) , adsoorbpsteirovned'agéteq tpH)rléeS hdg,
degradatlon.. . . doses o,f the _treated sco
From a quantitative character|zartelmooq/asftwdayt,e Edahs! Ot ag Cdid
close to 1.8 million tons of ca%%dsq%art,hr%ietmotuq% rceolnet S
tons of mopasvsdescstas Uaihyg cane mcbloa?ssoqst%se tE Ry, atgrya
and with the release of 431,000|H1 aofresltdtlidag%x %PPménF
potable ethanol i ndustry in the, oCanLi'rhtgryraPéogﬁ)Eé)f ePrYdErst'E
ethanol annually. According to thecBMPi dAfsipdaPed ésrdomia
condition, mol asses stillage hashthe epgmotvant i @il efi gliygdgeg
COD with 68% purity. A mild | OCHehawad (WAp ®of 0t369 , s twii It lha
3.5% |1 0OCS | oading, a temperatur di foff eréeedn codCGr, e dvihmiechhb wpaf se sh g
hours at atmospheric pressure iBFbeghed t@AleR-dtecs i 28 H0e fmu
detoxification The result obsRQlviedhifnod |acewionbgi Cc & mE @t iMe
treated stillage from E. coli i%@%bastti'dﬂa_agte PALEH Pd &6
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